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Of basic importance to the reader in achieving maximum case of 
use is the manner in which an encyclopedia organizes and presents 
its subject matter. THE WORLD BOOK is so planned as to make 
it possible for the user to find quickly the information for which he 
is looking. This is achieved through the aid of a single alphabetical 
arrangement, an extensive system of cross references, well-organized 
articles, and the grouping of subjects with the same initial letter in 
one volume. 


All topics from A through Z are arranged in a single alphabetical 
arrangement. The space given to each topic varies according to the 
nature and importance of the subject. Thousands of cross references 
are included as a part of this single alphabet. Their function is to 
guide the reader to a subject or to some information that may be a 
part of some other article, or that may appear as an alternate title. 
See and See Also cross references are often included in the articles. 
When necessary, Related Articles are listed at the end of articles to 
guide the reader to still other information. 


Grouping subjects beginning with the same letter in the same 
volume promotes ease of use. For example, articles beginning with 
the letter A are in the A volume, those beginning with B and C. in 
the volumes marked with those letters. Individual articles are 
arranged in alphabetical order, word by word. For example, Arab 
League precedes Arabia, and New England appears before Newark. 


Once information has been located, the skill of contributor and 
editor in communicating with the reader assumes major importance. 
It is their duty to express thoughts, ideas, and information on the 
level of understanding of the user. This demands attention to vo- 
cabulary, to length of sentences, and to clarity of concepts. In the 
case of long articles, the simple and more easily understood infor- 
mation is given at the beginnihg. That information which is more 
difficult, complex, and specialized is presented later. Helping the 
editors in this task are trained specialists in the field of curriculum 
and readability. 


Illustrating an encyclopedia calls for ingenuity and creative ability, 
because text and illustrations must have a close relationship if major 
topics are to be adequately treated. WORLD BOOK lays great 
stress on this feature, as emphasized by the diverse types of visual 
aids used. These include photographs, historical prints, charts, dia- 
grams, idea drawings, graphs, and maps, reproduced in black and 
white and in color. Large numbers of them are original in selection, 
conception, and execution. Modern printing presses make it possible 
to include illustrations, either in black and white or in color, wherever 
they perform a useful function. 


This is a color-conscious age, a fact that the up-to-date reference 
work must recognize, if the illustrations are to have maximum 
appeal for the user. Color is used in these volumes profusely so that 
such topics as Painting, Flower, Bird, Dog, Snake, and Fish may be 
portrayed vividly and faithfully. This use of color also makes it 
possible to show accurately the emblems of such organizations as 
4-H Clubs and Future Farmers of America, as well as the uniforms of 
the Boy Scouts, Girl Scouts, and of those who serve in the army. navy, 
air force, marines, and Coastguard. Color is used to show the how 
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and why of things in descriptive diagrams such as those with Auto- 
mobile, Television, Iron and Steel, Dictionary, Water, and Weather. It is 
also used to depict interesting scenic, historic, and recreational 
features of each state and province. By this broad use of color, 
functional, aesthetic, and educational goals are achieved. 


Never in the history of mankind has there been a keener interest in 
other lands and other people. To help satisfy this widespread interest, 
color maps of the continents, oceans, countries, states, provinces, 
and other political divisions are included. These represent the most 
modern methods and techniques in cartography. They were created 
especially for WORLD BOOK by Rand McNally Company 
in cooperation with WORLD BOOK editors and eminent geog- 
raphers and cartographers intimately familiar with the problems 
involved in depicting terrain, political, and specialty features. 
Other maps which enrich this program are those which show loca- 
tion, comparative area, natural regions, temperature, rainfall, 
products, and historical events. Detailed guidance on how to read 
and interpret these maps is given in the article Map, and in the 
section How to get the Most Out of World Book following the list of 
contributors and consultants in this volume. 


Organizing and classifying the wealth of information in an encyclo- 
pedia can be a helpful study aid to students, parents, clubwomen, 
teachers, librarians, and other professional groups. The Reading and 
Study Guide, Volume 20, classifies the vast store of information given 
in THE WORLD BOOK into 44 major areas of knowledge. This 
volume can be a practical aid to young people in their schoolwork, 
a study aid for adults, and a working tool for librarians. ~ 


An encyclopedia must be continuously revised if it is to serve the 
best interests of the user. A flexible procedure makes it possible for 
THE WORLD BOOK to be kept up to date. Because it goes to 
press two or three times each year, the type and engravings are kept 
standing from printing to printing. When revisions on any page 
are necessary, the type is corrected and a new printing plate is made. 


To keep THE WORLD BOOK owner abreast of world events, 
a Year Book is published early each year. The outstanding events of 
the preceding year are reviewed in articles that conform to the same 
alphabetical arrangement and style of these volumes. 


'The growth and progress of any encyclopedia depend in large 
measure on a program of continuing research and testing. WORLD 
BOOK editors are constantly on the alert for new developments 
in all fields of knowledge. Participating in a long-range program of 
research are the members of the Editorial Advisory Board. Under 
their direction, major research surveys are conducted. These help to 
determine new educational trends as they develop and as they are 
accepted in school and library practice. Laboratory centers in various 
cities in the United States and Canada test THE WORLD BOOK 
in actual classroom practice. From these school centers, practical 
suggestions are obtained for extending and strengthening the scope 
and nature of the information furnished in these volumes. 


This modern, pictorial, comprehensive reference work brings to 
its readers organized knowledge in story and picture for the every- 
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Goldthwaite, Scott, Mus.M., Ph.D. 
Professor of Music, University of 
Illinois. Music Articles 
Goldwater, Barry, LL.D. 
United States Senator; 
Conscience of a Conservative. 
CONSERVATISM 
Goldwater, Robert, B.A., M.A., Ph.D. 
Professor, Institute of Fine Arts, New 
York University; Author, Modern Art 
in Your Life. Painters Biographies 
Gonyea, Margaret Kimball, S.B. 
Registrar, Simmons College. 
SIMMONS COLLEGE 


Author, 


Good, Alice B. 
Director, Arizona Department of Li- 
brary and Archives. 

ARIZONA and Related Articles 
Good, H. G., B.A., Ph.D., LL.D. 
Professor Emeritus of Education, 
Ohio State University. Education 

and Social Organizations Articles 


ТТТ‏ کر 


CONTRIBUTORS AND CONSULTANTS 


Good, Walter A., А.В., M.S., Ph.D. 
Physicist, Applied Physics Labora- 
tory, Johns Hopkins University. 
Слово Missie; RADIO CONTROL 
Good, William J., B.A., M.S. 
Professor, Department of Journal- 
ism, University of Arkansas. 
ARKANSAS, UNIVERSITY OF 
Goodfellow, Charlotte E., М.А., Ph.D. 
Professor of Latin and History, 
Wellesley College. 
Mythology Articles 
Goodpasture, B. C., Lit.D., LL.D. 
Editor, Gospel Advocate; Author, The 
Inspiration of the Bible. 
CHURCHES or CHRIST 
Goodrich, L. Carrington, Litt.D., Ph.D. 
Professor of Chinese, Columbia Uni- 
versity, N.Y.C.; Author, A Short His- 
tory of the Chinese People. 
China Articles 
Goodspeed, Edgar J., Ph.D., D.D. 
Ernest D. Burton Distinguished Serv- 
ice Professor Emeritus of Biblical 
and Patristic Greek, University of 
Chicago; Author, The Story A the 
Bible; History of Early Christian Litera- 
ture. Bisle and Related Articles 
Goodwin, Harold L. 
Science Adviser, U.S. Information 
Agency; Author, Real Book About 
Space Travel; Science Book of Space 
Travel. Space TRAVEL 
Goodwyn, Frank, В.А., M.A., Ph.D. 
ProfessorofSpanish and Latin-Amer- 
ican Civilization, University of Mary- 
land; Author, The Magic of Limping 
John. Adventurers Biographies 
Gordis, Robert, M.H.L., Ph.D., D.D. 
Rabbi; Associate Professor of Bible, 
Jewish "Theological Seminary of 
America; Author, Koheleth, The Man 
and His World. 
OLD TESTAMENT and Related Articles 
Gordon, Arthur E., A.B., Ph.D. 
Professor of Latin, University of 
California, Berkeley; Author, Epi- 
graphica 1-11; Supralineate Abbreviations 
in Latin Inscriptions. | PALEOGRAPHY 
Gordon, Cyrus H., A.B., M.A., Ph.D. 
Professor of Near Eastern Studies, 
Brandeis University; Author, The 
World of the Old Testament. 
Old Testament Articles 
Gore, George W., Jr., Ed.M., Ph.D. 
President, Florida Agricultural and 
Mechanical University. 
FLORIDA AGRICULTURAL AND 
MECHANICAL UNIVERSITY 
Goren, Charles H., LL.B., LL.M. 
Author, Мао Contract Bridge Complete. 
BRIDGE 
Gorrell, Robert M., A.B., Ph.D. 
Chairman, Department of English, 
University of Nevada; Author, Mod- 
ern English Handbook. 
Grammar and Related Articles 
Gould, Jack 
Radio and Television Critic, The 
New York Times; Author, All About 
Radio and Television. TELEVISION 
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Gould, Nathan, B.A. 
National Executive Director, Wom- 
en's American ORT. 
Women’s American ORT 
Gould, Ralph E., B.S. 
Former Chief, Time Section, Na- 
tional Bureau of Standards. 
Time Measuring Machines Articles 
Gradle, Harry S., M.D. 
Former Professor of Ophthalmol- 
ogy, University of Illinois Medical 
School. Eye Articles 
Graebner, Norman A., M.^., Ph.D. 
Professor of History, University of 
Illinois. Mexican WAR 
Graham, lan C. C., B.A., M.A., Ph.D. 
Author, Colonists from Scotland. 
Colonists Biographies 
Grannis, Chandler B., ^.B. 
Associate Editor, Publishers? Weekly; 
Editor and Coauthor, What Happens 
in Book Publishing. PUBLISHING 
Granskou, Clemens M., C.T., р.р. 
President, St. Olaf College. 
Sr. OLAF COLLEGE 
Grant, Eva H., M.A. 
Editor in Chief, National Congress 
of Parents and Teachers. 
PARENTS AND TEACHERS, 
NATIONAL CONGRESS OF 
Grant, Frederick C., Th.D., D.D. 
Professor Emeritus of Biblical Theol- 
ogy, Union Theological Seminary; 
Author, The Life and Times of Jesus. 
New Testament Articles 
and Biographies 
Gray, Beverly J. 
Secretary to the President, Little 
League Baseball. 
LITTLE LEAGUE BASEBALL 
Gray, Peter, Ph.D. 
Head, Department of Biological Sci- 
ences, University of Pittsburgh; Au- 
thor, Textbook of Basic Microtechnique. 
Microscope; Microtomy; 
PHOTOMICROGRAPHY 
Gray, William S., Ph.D., D.O.S. 
Former Director of Research in 
Reading, University of Chicago. 
READING 
Greeley, Paul W., A.B., M.D. 
Professor of Surgery and Head, Di- 
vision of Plastic Surgery, University 
of Illinois College of Medicine. 
НАКЕ ЛР 
Green, Robert M., B.S. 
Executive Secretary, National Maca- 
roni Manufacturers Association; Edi- 
tor, Macaroni Journal. MACARONI 
Greenbank, George R., А.В., Ph.D. 
Research Chemist. Orr; Wax; 
and Related Articles 
Greenburg, Leonard, Ph.D., M.D. 
Professor and Acting Chairman, De- 
partment of Preventive and En- 
vironmental Medicine, Albert Ein- 
stein College of Medicine, New York 
City. HEATING; VENTILATION 
Greever, Janet Groff, M.A., Ph.D. 
Researcher and Lecturer in History. 
Ivano and Related Articles 


Greever, William S., A.B., A.M., I. D, 
Professor and Chairman of History, 
University of Idaho; Author, iri 
Domain: The Sante Fe Railway апі Its 


Western Land Grant. Ip «no 
Gregg, Clifford C., B.S., Sc.D., LI D. 
Director, Chicago Natural History 
Museum. 

CHICAGO NATURAL Назтову Mus: om 


Gregg, R. E., B.S. 
Scout Executive, Evansville, Ind 
CANOEING; PORTAGE 


Gregg, Walter H., B.Sc., M.A., Ed.D. 
Chairman, Physical Education and 
Health Department, Northwestern 
University. SPORTS AND 
SPORTSMANSHP and Related Articles 
Gregory, Ruth W., A.B., B.L.S. 
Head Librarian, Waukegan Public 
Library, Waukegan, Ill. 

LIBRARY (Public Libraries) 


Greller, Sam J. 
Member, National AAU Water Polo 
Committee; Member, United States 
Olympic Water Polo Committec. 
WATER POLO; WATER SPOR rs, 
and Related Articles 


Grewen, Robert F., S.J.; S. T.L. 
President, Le Moyne College. 
Lr Moyne COLLEGE 


Grey, Hugh 
Editor, Field & Stream. ANGLING 


Grier, B. M., А.М., Litt.D., Ph.D. 
President, Lander College. 
LANDER COLLEGE 


Griess, Thomas E., B.S., M.S.C.E. 
Associate Professor, History of tlc 
Military Art, Department of Milit 
Art and Engineering, United States 
Military Academy. Military Articles 
Griffin, Alan, Ph.D. 
Professor of Education, Ohio State 
University. Government, History, 
and Education Articles 


Griffin, George R., A.B., M.A., Ph.D. 
Professor of Classics, Marquette Uni- 
versity. GREEK LANGUAGE; 

Greek LITERATURE 


Griffin, Madge C., A.B. 

Head, Decorations and Medals 

Branch, Department of the Navy. 
Decorations AND MEDALS 


Griffith, John M., B.S.C.E. 

Engineer of Research, The Asphalt 

Institute, College Park, Maryland. 
ASPHALT 

Grigsby, Ernestine B., B.Ed., В.А. 

Chairman, National Panhellenic 

Conference. Sorority 


Grinker, Roy R., B.S., M.D. 

Director, Institute for Psychosomatic 

and Psychiatric Research and Train- 

ing, Michael Reese Hospital, Chi- 

cago; Author, Psychosomatic Research. 
MENTAL ILLNESS 


Griswold, Erwin N., S.J.D., LL.D. 


Dean, Law School, Harvard Uni- 
versity. Law and Related Articles 


ry 


Grochowski, Leon, D.D. 

Prime Bishop, Polish National 

Catholic Church. Розн NATIONAL 
CATHOLIC CHURCH OF AMERICA 


Grondel, Bror L., M.S.F., Ph.D., Sc.D. 
Professor Emeritus of Forestry, Uni- 

rsity of Washington. 
Marcu 


Groseclose, Frank F., B.S., M.S. 

i rector, School of Industrial Engi- 
cring, Georgia Institute of Tech- 
logy. 


FACTORY; MANUFACTURING 


Grosvenor, Melville Bell, B.S., Sc.D. 
|':esident, National Geographic So- 
ciety. 

NATIONAL GEOGRAPHIC SOCIETY 


Grout, A. J., Ph.B., Ph.D. 

Гогтег Honorary Curator of 

Mosses, New York Botanical Garden. 
Plant Articles 


Grover, Frederick, A.M., D.Sc. 
lmeritus Professor of Botany, Ob- 
crlin College. BorANY 


Gruening, Ernest, A.B., M.D., LL.D. 
United States Senator from Alaska; 
\uthor, The State of Alaska. 
ALASKA 
Guinivan, Н. J., Jr. 
Vice-President, Allied Public Rela- 
"ons Associates; Former Assistant 
^ tional Director, American Legion. 
VETERANS’ ORGANIZATIONS 


Guinn, John A., B.A., M.A., Ph.D. 
President, Texas Woman's Univer- 
sity. 


Texas Woman’s UNIVERSITY 


Gum, Lewis S., B.J. 

Booklet and Historical Editor, Amer- 

ican Telephone & Telegraph Co. 
BELL, ALEXANDER GRAHAM 


Gunther, John, Ph.B., D.Litt. 
Author, Inside U.S.A. 
UNITED STATES 


Gunther, Raymond C., P.E. 
Mechanical Engineer; Author, Re- 
Jrigeration, Air Conditioning and Cold 
Storage. 

REFRIGERATION 


Guthrie, Robert C., B.A., D.Sc. 
Superintendent, Radar Division, 
United States Naval Research Lab- 
oratory. 
RADAR 

Guyol, Mary Ann 
Public Relations Executive, League 
of Women Voters. 

LEAGUE OF WOMEN VOTERS 


Haarlow, A. W., B.S. 
Chief, Big Ten Conference Basketball 
Officials. 

BASKETBALL 


Haber, Francis C., M.A., Ph.D. 
Former Librarian, Maryland His- 
torical Society; Editor, Maryland His- 
torical Magazine. 

MARYLAND and Related Articles 


CONTRIBUTORS AND CONSULTANTS 


Hackenberg, Richard G., B.S. 
Sports Editor, Chicago Sun-Times. 
Sports Articles and 
Biographies 
Hadas, Moses, Ph.D., Litt. D. 
Jay Professor of Greek, Columbia 
University; Author, А History of 
Greek Literature; А History of “Latin 
Literature; Ancilla to Classical Reading. 
Ancient Greek and Roman Authors 
Biographies 
Hoeberle, Р. E., B.S., M.S., Р.Е. 
Administrator, Webb Institute of 
Naval Architecture. 
WEBB INSTITUTE OF 
NAVAL ARCHITECTURE 


Hagan, C. R., B.S. 
Warden, Lewisburg Prison. 
LEWISBURG PRISON 


Hagg, Harold T., M.A., Ph.D. 
Professor of History, Bemidji State 
College. 

MINNESOTA and Related Articles 


Hahn, Charless, B.A. 
Stamp Editor, Chicago Sun- Times. 
SrAMP COLLECTING 
Hahn, Jan 
Editor, Oceanus; Former Public Re- 
lations Director, Woods Hole Oceano- 
graphic Institution. 
Woops Hore 
OCEANOGRAPHIC INSTITUTION 


Hahn, Maxwell, A.B. 
Executive Vice-President, Field Foun- 
dation, Inc. FIELD FOUNDATION, Inc. 


Haig-Brown, Roderick, LL.D. 
Author, Return to the River. 
British COLUMBIA 
and Related Articles 


Halas, George S., B.S. 

Owner and Head Coach, Chicago 

Bears Professional Football Club. 
FOOTBALL 


Halcrow, Harold G., B.S., M.S., Ph.D. 
Head, Department of Agricultural 
Economics, University of Illinois; 
Author, Agricultural Policy of the 
United States. Agriculture Articles 


Hale, Oron J., M.A., Ph.D., Litt.D. 

Professor of European History, Uni- 
versity of Virginia; Author, Germany 
and the Diplomatic Revolution. BONN 


Hall, John Whitney, Ph.D. 

Director, Center for Japanese Stud- 
ies, University of Michigan; Author, 
Tanuma Okitsugu, 1719-1788, Forerunner 
of Modern Japan. Asta; Far East 


Hall, Robert A., Jr., A.B., A.M., Litt.D. 
Professor of Linguistics, Cornell Uni- 
versity; Author, Short History of 
Italian Literature. 
ITALIAN LITERATURE 
and Related Articles 


Hall, Robert T., B.S., M.S. 

Publications Officer, Forest Service, 

U.S. Department of Agriculture. 
NATIONAL Forest; FOREST SERVICE 


Hamor, Clifford E., B.A., M.A., Ph.D. 
Director of Dramatics, Lewis and 
Clark College. 

Actors and Actresses Biographies 
Hamblen, Stewart B., B.S., M. ^. 
Coauthor, An Introduction to Consumer 
Economics. Consumer EDUCATION 


Hambley, William A., Jr., М.А. 
Member, Department of Political 
Science, University of Minnesota. 
Political Science Articles 
Hamblin, Stephen F., B.S. 
Assistant Professor Emeritus of Hor- 
ticulture, Harvard University. 
Topiary WORK 
Hambly, Wilfrid D., D.Sc. 
Former Curator of African Ethnol- 
ogy, Chicago Natural History Mu- 
scum. Social Science Articles 


Hamer, Elizabeth E. 

Assistant Librarian for Public Af- 

fairs, Library of Congress. 
LIBRARY or CONGRESS 


Hamil, David A. 
Administrator, Rural 
tion Administration. 
RURAL ELECTRIFICATION 
ADMINISTRATION 


Hamilton, Herbert A., M.S., Ph.D. 
Dean, College of Commerce, South- 
western Louisiana Institute. 
SOUTHWESTERN LOUISIANA INSTITUTE 


Hamilton, Kenneth G., Ph.D., D.D. 

Bishop, Moravian Church and Presi- 
dent, Executive Board of the North- 
ern Province. MORAVIANS 


Hamlin, Talbot, B.A., B.Arch. 
Former Professor of Architecture, 
Columbia University. 

Architecture Articles 
Hammer, H. H. 
Former National Secretary-Treas- 
urer, Sons of Union Veterans of the 
Civil War. Sons or UNION VETERANS 

or THE CIVIL WAR 


Hammerstein, Oscar, 11, А.В. 

Former Librettist and Theatrical 
Producer; Coauthor, Oklahoma!, 
South Pacific, and other musical 
plays; Pulitzer Prize Winner in 
Drama, 1950. PopuLar Music 


Hammond, Lewis M., M.A., Ph.D. 
Professor of Philosophy, Dean of 
the Graduate School of Arts and 
Sciences, University of Virginia. 
Ancient Philosophers Biographies 
Hamor, W. A., M.A., D.Sc., LL.D. 
Former Senior Director, Mellon In- 
stitute. MELLON INSTITUTE 


Hance, William A., A.B., M.S., Ph.D. 
Professor of Economic Geography, 
Columbia University. 

ScorLAND and Related Articles 
Handlin, Oscar, B.A., M.A., Ph.D. 
Professor of History, Harvard Uni- 
versity; Pulitzer Prize Winner in His- 
tory, 1952. 


Electrifica- 


CLEVELAND, GROVER; 
McKINLEY, WILLIAM 
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CONTRIBUTORS AND CONSULTANTS 


Hankla, William B., А.В. 
Director of Public Relations, Auto- 
mobile Manufacturers Association. 
AUTOMOBILE 
MANUFACTURERS ASSOCIATION 


Hanna, Kathryn Abbey, Ph.D., L.H.D. 
Author, Florida, Land of Change. 
FLormpa and Related Articles 


Hanna, Paul L., B.A., M.A., Ph.D. 
Professor of Social Sciences, Univer- 
sity of Florida. 

AFGHANISTAN and Related Articles 


Hanna, Paul R., Ph.D., D.Ped. 
Lee L. Jacks Professor of Child Edu- 
cation, Stanford University; Mem- 
ber, Editorial Advisory Board, Тне 

WORLD Book ENCYCLOPEDIA. 
CALIFORNIA; ATLANTIC COMMUNITY; 
COMMUNITY; PACIFIC COMMUNITY; 
SOCIAL SCIENCE 


Hanna, William F., B.A., M.S., Ph.D. 
Former Chief, Division of Botany 
and Plant Pathology, Department 
of Agriculture, Ottawa, Can. 

Funcus Disease and Related Articles 


Hannah, John A., LL.D., Litt.D., D.Sc. 
President, Michigan State University 
of Agriculture and Applied Science. 
MICHIGAN STATE UNIVERSITY OF 
AGRICULTURE AND APPLIED SCIENCE 


Hansen, Harry, Ph.B. 
Editor, The World Almanac. ALMANAG 


Hanson, Clarence H., B.S., M.A., Ph.D. 
Head, Alfalfa Section, Crops Re- 
search Division, U.S. Department of 
Agriculture. ALFALFA 
Hanson, Raus M., B.Sc., A.M. 
Counselor, Executive Committee, 
Virginia Geographical Society; Au- 
thor, Virginians at Work. 

Virginia Articles 
Hard, Walter R., Jr., A.B. 
Editor, Vermont Life. 

Vermont and Related Articles 
Hardeen, Harry, B.S., LL.B. 
Director of Sales and Market Re- 
search, Kidde Ultrasonic and Detec- 
tion Alarms, Inc. BURGLAR ALARM 
Harder, Charles M., B.S. 

Former Head, Department of De- 
sign, College of Ceramics, Alfred 
University. Ceramics Articles 
and Related Biographies 
Hargrave, E. E. 
Vice-President, Administration, 
Jewel Tea Company, Inc. 
SUPERMARKET 
Haring, Philip S., A.B., М.А., Ph.D. 
Former Chairman, Committee on 
Public Relations, Knox College. 
Knox COLLEGE 
Harlow, Alvin F., B.Ph., Litt.D. 
Author, When Horses Pulled Boats. 
Waterways Articles 
Harlow, William M., B.S., M.S., Ph.D. 
Professor of Wood Technology, State 
University of New York College of 
Forestry. Deciduous Trees Articles 


XXVI 


Harmon, Pat 

Sports Editor, Cincinnati Post and 

T imes-Star. Athletes and 
Sportsmen Biographies 

Harnwell, Gaylord P., Ph.D, Sc.D. 

President, University of Pennsyl- 

vania. 

PENNSYLVANIA, UNIVERSITY OF 
Harp, Elmer, Jr., B.S., M.A., Ph.D. 
Professor of Anthropology, Dart- 
mouth College. 

Езклмо and 
Related Articles 


Harper, Charles 
Internationally Known Advertising 
Designer; Design Instructor, Cincin- 
nati Art Academy. 
Mexico Historical Map; FOLKLORE 
Map; NATIONAL PARK Map 


Harper, Marion, Jr., B.A. 
President, McCann-Erickson, Inc. 
ADVERTISING 
Harper, Robert W., B.S. 
Former Commanding General, Air 
Training Command. 
Вомв 


Harper, William B., B.S. 

Petroleum Economist, 

Petroleum Institute. 
PETROLEUM and Related Articles 


Harrington, H. D., Ph.D. 
Professor, Colorado State Univer- 
sity; Author, How to Identify Plants. 
Flower Articles 
Harris, Christina Phelps, M.A., Ph.D. 
Professor in the Hoover Institute 
and Library, Stanford University. 
Damascus; LEBANON; SYRIA; 
and Related Articles 
Harris, Daniel A., A.B., Mus.D. 
Professor of Singing, Oberlin Con- 
servatory of Music. 
Singers Biographies 
Harris, Marvin, A.B., Ph.D. 
Assistant Professor, Department of 
Anthropology, Columbia University. 
MOZAMBIQUE; LOURENÇO MARQUES 
Harris, R. Baker 
Librarian, Supreme Council 33° A. 
& AS.R. Masonry 
Harrison, E. D., B.S., M.S., Ph.D. 
President, Georgia Institute of Tech- 
nology. 
GEORGIA INSTITUTE or TECHNOLOGY 
Harrison, G. L., Ph.D. 
President, Langston University. 
LANGSTON UNIVERSITY 
Harrison, George R., Ph.D., Sc.D. 


Dean of Science, Massachusetts In- 
stitute of Technology. 


American 


ENGINEERING 
Harrison, Mary H. 
President, The Garden Club of 
America. GARDEN CLUB 
Harsh, Philip W., A.B., A.M., Ph.D. 
Professor of Classics, Stanford Uni- 


versity; Author, A Handbook of Classi- 
cal Drama. 


Mythology Articles 


Hart, Clyde W. 
Director, National Opinion Re 
search Center and Research Associ 
ate (Professor) Sociology, Univer- 
sity of Chicago; Coauthor, Inter: iew- 
ing in Social Research. 

Ролл, or PuBLIC Opinion; 
PROPAGANDA; PUBLIC Opinion 


Hart, Laurence C., S.B. 
Executive Vice-President, Junior 
Achievement, Inc. 

JUNIOR ACHIEVEMENT 


Hart, Luke E., LL.B., LL.D. 
Supreme Knight, Knights of Co- 
lumbus. KNIGHTS or Согомви$ 


Harter, Bernard C., B.S. 
Public Information Service, Division 
of Information Services, Atomic 
Energy Commission. 

Atomic ENERGY Commission 


Hartley, Miles C., B.S., A.M., Ph.D. 
Associate Professor of Mathematics, 
University of Illinois; Author, 7;/;- 
onometry—Plane and Spherical; Co- 
author, Dynamic Plane and Solid 
Geometry. Geometry Articles 


Hartstein, Sam, B.A. 
Director, Public Relations, Yeshiva 
University. YESHIVA UNIVERSITY 


Harvill, Richard A., LL.D., А.М., 
Ph.D. 
President, University of Arizona. 
ARIZONA, UNIVERSITY OF 
Harwood, E. C., M.C.E., M.B.A. 
Director, American Institute for 
Economic Research; Author, Cause 
and Control of the Business Cycle; Useful 
Economies. INVESTMENT 


Hass, H. B., LL.D., Ph.D., D.Sc. 
President, Sugar Research Founda- 
tion. Suc^n 


Hathaway, Donald Wing, B.A., M. ^. 
Director of Education and Ехеси- 
tive Director, The Hadley School 
for the Blind. BRAILLE 


Hatt, Robert T., B.S., M.S., Ph.D. 
Director, Cranbrook Institute of 
Science. Mammals Articles 


Haugen, Einar, M.A., Ph.D., Litt.D. 
Thompson Professor of Scandinavian 
Languages, University of Wisconsin. 
Scandinavian Authors and 
Mythological Characters Biographies 
Haugland, Arne 
Press Attaché, Norwegian Embassy, 
Washington, D.C. STAVANGER 


Haupert, Raymond S., Ph.D., LL.D. 
President, Moravian College. 
Moravian COLLEGE 


Hausman, Leon A., A.B., M.A., Ph.D. 
Emeritus Professor of Zoology, New 
Jersey College for Women; Consult- 
ing Ornithologist, State Experiment 
Station of Rutgers State University. 

Bird Articles 


Havens, Richard A. 
Director, Superior Laboratories, 
Food-Processing Control. 

Food Articles 


Havighurst, Alfred F., A.M., Ph.D. 
Professor of History, Amherst Col- 
Political and Military Leaders 
Biographies 
Haviland, Virginia, B.A. 
Readers Advisor for Children, Bos- 
ton Public Library; Lecturer, Sim- 
mons College School of Library 
Science; Author, William Penn, Found- 
r and Friend. Penn, WILLIAM 


Hayakawa, $. l., M.A., Ph.D., D.F.A. 
Professor of Language Arts, San 
lrancisco State College; Author, 
Language in Thought and Action; Lan- 
re, Meaning and Maturity. 
Semantics and Related Articles 
Haydon, A. Eustace, D.B., Ph.D. 
Professor Emeritus, History of Re- 
ligions, University of Chicago. 
Religion Articles 
Hayes, Arthur Hull, LL.D. 
President, CBS Radio, Division of 
Columbia Broadcasting System, Inc. 
Rapio 


lege, 


Hayes, Phoebe F., B.A. 
Librarian, National Farmers Union. 
Farmers UNION, NATIONAL 
Hays, Agnes D. 
Legislative Representative, National 
Woman's Christian Temperance 
Union. WoMAN's CHRISTIAN 
‘TEMPERANCE UNION 
Hayter, S. W., B.S. 
Artist; Author, JVew Ways of Gravure. 
Engraving Articles 
Hazell, William 
Dean and Vice-President, Newark 
C ge of Engineering. 
NEWARK COLLEGE 
OF ENGINEERING 
Headley, John W., B.Sc., M.A., Ed.D. 
Former President, South Dakota 
State College of Agriculture and 
Mechanic Arts. 
Souru DAKOTA STATE 
COLLEGE OF AGRICULTURE 
AND MECHANIC ARTS 
Heard, R. Dennis 
President and General Superintend- 
ent, Pentecostal Church of God in 
America, PENTECOSTAL CHURCHES 
Hecht, Lucille, B.A. 
Executive Editor, International Altru- 
san. ALTRUSA INTERNATIONAL 
Heck, Nicholas H., C.E., S.D. 
Former Assistant to the Director, 
U.S. Coast and Geodetic Survey. 
Geology Articles 


Heckler, E. L. 
Manager, Public Relations Depart- 
ment, Armour and Company. 
PaAcKiNG House 
Heer, William G. N., M.S., Ph.D. 
Research Metallurgist, New Mexico 
Institute of Mining and Technology. 
Metallurgy Articles 
Heflin, Woodford A., M.A., Ph.D. 
Chief, Documentary Research Di- 
Vision, Research Studies Institute, 
Air University; Editor, The United 
States Air Force Dictionary. AIR Force 


CONTRIBUTORS AND CONSULTANTS 


Heimann, Robert K., М.А., Ph.D. 

Executive Assistant, The American 

Tobacco Company. 

AMERICAN TOBACCO Company, Tue; 

CIGARETTE 

Heinl, Robert D., Jr., В.А. 

Colonel, USMC; Author, Marines at 

Midway; Coauthor, Marine Officer s 

Guide. MARINE; 
Marine Corps, UNITED STATES 


Heinlein, Mary Virginia, A.B. 
Professor and Chairman of the 
Drama Division and Director of the 
Experimental Theatre, Vassar Col- 
lege. 

Actors and Actresses Biographies 


Heise, Richard E. 
Registrar, United States Naval 
Academy. UNITED STATES 
NAVAL ACADEMY 
Helburn, Nicholas, B.A., M.S., Ph.D. 
Head, Department of Earth Sci- 
ences, Montana State College. 
MONTANA and 
Related Articles 


Held, Julius S., Ph.D. 
Professor of Fine Arts, Barnard Col- 
lege, Columbia University; Author, 
Masterpieces of Flemish Painting; Paint- 
ings by Rembrandt; Coauthor, Rubens 
in America. 
Dutch and 
Flemish Painters Biographies 
Helms, Hermann 
Editor and Publisher, American Chess 
Bulletin. CHESS 
Hemphill, W. Edwin, B.A., M.A., Ph.D. 
Coauthor, Cavalier Commonwealth: 
History and Government of Virginia. 
VIRGINIA 
Hempstone, Smith, Jr., B.A. 
Foreign Correspondent, Chicago 
Daily News; Author, The New Africa. 
CONSULTANT ON AFRICAN AFFAIRS 
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Lenhard, Alden E., Ph.B. 
Director of Public Relations, Wheel- 
abrator Corporation. SANDBLASTING 


Leslau, Wolf, Ph.D. 

Profesor of Hebrew and Semitic 

Linguistics, University of California, 

Los Angeles; Author, Ethiopic Docu- 

ments. ETHIOPIA 
and Related Articles 


Leve, Mort, B.S. : 
Executive Secretary, U.S. Handball 
Association, Chicago. HANDBALL 


Levenson, Samuel, A.B., M.A. 
Assistant, Department of Public Re- 
lations, B'nai B'rith. B’nai B'RITH 


Levin, Yehuda Harry, В.А. 
Counselor, Embassy of Israel, Wash- 
ington, D.C. 
JERUSALEM; PALESTINE 
Levison, J. J., В.А., M.F. 
Consulting Landscape Forester. 
Plant Articles 


Levitt, 1. M., B.S., A.M., Ph.D., D.Sc. 
Director, The Fels Planetarium of 
the Franklin Institute, Philadc Iphia; 
Author, Target for Tomorrow; Co- 
author, Star Maps for Beginners. 
SOLAR SvsrEM; Constellation 
Articles 
Lewis, Daniel M., B.A. 
Chief, Information Services, Mili- 
tary Air Transport Service. 
MILITARY Атк TRANSPORT SERVICE 
Lewis, H. A., B.S. 
Former Manager, Technical Serv- 
ice, Explosives Department, Е. I. du 
Pont de Nemours & Company. 
GUNPOWDER 


Lewis, Ralph H., A.B., M.A. 

Chief, Branch of Museums, National 
Park Service. Museum 
Ley, Willy 

Author, Rockets, Missiles and Space 
Travel. FLYING SAUCER 


Lhota, Brian, O.F.M.; Ph.D. 
President, St. Bonaventure Univer- 
sity. ST. BONAVENTURE UNIVERSITY 


Libby, Willard F., Ph.D., Sc.D. 
Professor of Chemistry, University 
of California, Los Angeles; Mem- 
ber, U.S. Atomic Energy Commis- 
sion, 1954-1959; Recipient, Albert 
Einstein Medal, 1959; Nobel Prize 
for Chemistry, 1960; Author, Radio- 
carbon Dating. Atomic ENERGY 
Lichtenstadter, Изе, Ph.D., D.Phil. 
Instructor, Center for Middle 
Eastern Studies, Harvard Univer- 
sity; Author, Islam and the Modern Age. 
ARAB 
Liddell, Theo C., B.A. 
English Editor, Row, Peterson Pub- 
lishing Co. English Usage Articles 
Цей, Morris, M.A., Ph.D. 
Wood Technologist. Woop 


Lievallen, В. E., M.S., Ed.D., L.H.D. 


President, Oregon College of Educa- 
tion. 


OREGON COLLEGE or EDUCATION 


Lincoln, Leroy A. 
Former Chairman of the Board, 
Metropolitan Life Insurance Com- 
pany. INSURANCE 
Linder, Clarence H., M.S., D.Eng. 
Vice-President and Group Executive, 
General Electric Company. 
ELECTRIC Power 
Lindgren, Raymond E., M.A., Ph.D. 
Chairman, Department of History, 
Occidental College; Coauthor, Polit- 
ical Community and the North Atlantic 
trea. Military and Political 
Leaders Biographies 


Lindower, L. E., A.B., Th.D. 
Dean, Ashland College. 
ASHLAND COLLEGE 


Lindquist, Emory K., Ph.D., LL.D. 
Dean of the Faculties, University of 
Wichita. WICHITA, UNIVERSITY OF 


Lindquist, H. J. 
President, Geo. B. Carpenter & Co. 
Rope 
Lindsay, Robert, B.S., M.A., Ph.D. 
Associate Professor of Physics, Trin- 
ity College, Hartford, Conn. 
Physics Articles 


Lineaweaver, Thomas H., Ш, A.B. 
Staff Writer, Sports Illustrated. SQUASH 


Link, Arthur S., Ph.D., M.A. (Oxon.) 
Professor of History, Princeton Uni- 
versity; Editor, The Papers of Wood- 
row Wilson. Witson, WOODROW 


Link, Carl 

Artist and Designer; Teacher of Cos- 

tume Design, Norton School of Art. 
CLOTHING Color Paintings 


Linsley, E. Gorton, M.S., Ph.D. 

Chairman, Department of Entomol- 
and Parasitology, University of 
-alifornia, Berkeley; Coauthor, 
Methods and Principles of Systematic 
Zoology. Insect Articles 


Lipman, Jean 
Editor, Art in America. 
Sculptors Biographies 


Lipmann, Fritz, M.D., Ph.D., D.Sc. 
Member and Professor, Rockefeller 
Institute; Nobel Prize Winner in 
Physiology and Medicine, 1953. 
METABOLISM 


Little, Elbert L., Jr., B.A., M.S., Ph.D. 
Dendrologist, Forest Service, United 
States Department of Agriculture; 
Author, Important Forest Trees of the 
United States. Tree Articles 


Little, Stuart, B.S., C.E. 
Account Executive, Selvage & Lee, 
New York City. PAPER BAG 


Loban, Walter, M.A., Ph.D. 
Professor of Education and Super- 
visor of the Teaching of English, 
University of California, Berkeley. 
SPELLING 


Lobb, Lois G., M.A., M.D. 

Coordinator for Geriatrics Program, 

Patton Hospital, Patton, Calif. 
Broop Articles 


CONTRIBUTORS AND CONSULTANTS 


Lockmiller, David A., Ph.D., LL.D. 
Former President, University of 
Chattanooga. 
CHATTANOOGA, UNIVERSITY OF 
Loeffler, M. John, Ph.D. 
Associate Profesor of Geography, 
University of Colorado. 
Rocky MOUNTAIN STATES 
Loetscher, Lefferts A., Ph.D., D.D. 
Professor of American Church His- 
tory, Director of Graduate Studies, 
Princeton Theological Seminary. 
Religious Leaders Biographies 
Loewy, Raymond, D.F.A., F.R.S.A. 
Chairman, Board of Directors, Ray- 
mond Loewy Corporation. 
INDUSTRIAL DESIGN 
Logsdon, Charles S. 
Former Executive Secretary, Na- 
tional Aeronautic Association. 
NATIONAL AERONAUTIC ASSOCIATION 


Long, E. Hudson, B.A., M.A., Ph.D. 
Chairman, Department of English, 
Baylor University; Author, Mark 
Twain Handbook. 

American Authors Biographies 


Long, Ernest E., B.A., B.D., D.D. 

Secretary of the General Council, 

The United Church of Canada. 
UNITED CHURCH OF CANADA 


Long, Robert K., B.A. 

Senior Editor, Geography, 

WORLD BOOK ENCYCLOPEDIA. 
PERKINS, Госу Етсн 


Longhouse, A. D., B.S., M.S.A., Ph.D. 
Head, Department of Agricultural 
Engineering, West Virginia Univer- 
sity; Coauthor, Farmer’s Shopbook. 
Agriculture Articles 


Longman, Lester D., M.F.A., Ph.D. 

Chairman, Department of Art, Uni- 

versity of California, Los Angeles. 
Painters Biographies 


Loosli, Clayton G., Ph.D., M.D., D.Sc. 
Dean, School of Medicine, Univer- 
sity of Southern California; Author, 
Etiology and Control of Respiratory Dis- 
eases. Corp, COMMON 


Lord, Russell, B.S. 

Contributing Editor, The Progressive 

Farmer; Author, Behold Our Land. 
‘TENNESSEE VALLEY AUTHORITY 


Lord, Walter, B.A., LL.B. 
Author, А Night to Remember; Day of 
Infamy; The Good Years. TITANIC 
Lortie, Léon, B.A., D.Sc. 
Director, Extension Department, 
University of Montreal. MONTREAL 
Lotz, Wolfgang, Ph.D. 
Professor of Fine Arts, Institute of 
Fine Arts, New York City; Author, 
The Northern Renaissance. 

Painters Biographies 
Love, Gilbert, B.A. 
Columnist and Editorial Writer, 
Pittsburgh Press. PITTSBURGH 
Lovering, T. S., E.M., M.S., Ph.D. 
Staff Research Geologist, U.S. Geo- 
logical Survey. MINING 


Тне 


Lowenstein, Dyno, L. és Sc. 
Vice-President, Pictograph Corpo- 
ration. PicroGRAPH 
Lowman, Harmon, B.S., M.A., Ph.D. 
President, Sam Houston State Teach- 
ers College. Sam Houston STATE 
TEACHERS COLLEGE 


Lucas, Lex R., А.В. 
Director, E rial Service, National 
Council, Boy Scouts of America. 
Boy Scours 
Lucius, Marian E., A.B., A.M. 
Registrar, The Rockefeller Institute; 
Former Executive Secretary, Special 
Libraries Association. 
LIBRARY (Special Libraries); 
SPECIAL LIBRARIES ASSOCIATION 
Luckiesh, Matthew, Sc.D., D.E. 
Consultant; Former Director, Light- 
ing Research Laboratory, General 
Electric Co. 
Тасит and Related Articles 


Ludgin, Donald H., A.B. 
Senior Editor, Style, THE Wonrp 
Book ENCYCLOPEDIA. SHORT STORY 


Ludwig, S. T., A.B., B.S., A.M., D.D. 
General Secretary, Church of the 
Nazarene; Editor, The Nazarene Pas- 
tor. CHURCH OF THE NAZARENE 


Lull, George F., M.D., LL.D., Dr.P.H. 
Secretary-Treasurer, Illinois State 
Medical Society, Former Secretary 
and General Manager, American 
Medical Association. 

AMERICAN MEDICAL ASSOCIATION 


Lutz, Art 
Illustrator. 
Wonrp Wan II Color Maps 


Maar, Georgiana, B.S. in L.S., M.A. 
School Librarian, Garden City, N.Y. 
BIBLIOGRAPHY CONSULTANT 


Macaluso, Charles P., B.S. 

Assistant Director of Science and 

Technology, The Wool Bureau, Inc. 
Woo. 


Macauley, Laurence H. 

Chief, Office of Information, Air 

University, Maxwell Air Force Base. 
AIR UNIVERSITY 


MacBride, W. D. \ 
President, Yukon Historical Society. 
YUKON; Dawson; WHITEHORSE 


MacConomy, Alma Deane, B.S. 

Director, Education Division, Amer- 

ican Forest Products Industries, 
Forest AND Forest PRODUCTS; 
LUMBER; and Related Articles 


MacDonald, Charles B., A.B. 
Historian, Department of the Army; 
Author, The Siegfried Line Campaign. 

Military Articles 
Macdonald, Gordon A., M.A., Ph.D. 
Volcanologist, Institute of Geophys- 
ics, University of Hawaii. 

Vorcawo and Related Articles 
Macdonald, Ronald G., S.B., Sc.D. 
Secretary-Treasurer, Technical As- 
sociation of the Pulp and Paper In- 
dustry. PAPER; PARCHMENT; TALL Оп, 
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MacDonold, William, А.М., Ph.D. 
Professor of Art, Yale University. 
Sculptors Biographies 


MacGillivray, John H., M.S., Ph.D. 
Professor of Vegetable Crops, Uni- 
versity of California, Davis; Author, 
Vegetable Production. 

Vegetable Articles 


Mack, Raymond W., M.A., Ph.D. 
Chairman, Department of Soci- 
ology, Northwestern University; Co- 
author, Principles of Sociology. 
Human RELATIONS 


Mackay,Colin B.,L.L.B.,D.C.L.,LL.D. 
President, University of New Bruns- 
wick. 

New Brunswick, UNIVERSITY OF 
MacKinnon,Frank, M. A., Ph.D., LL.D. 
Principal, Prince of Wales College, 
Charlottetown, Prince Edward Is- 
land; Author, The Government of Prince 
Edward Island. 

Prince EDWARD ISLAND 


Mackintosh, W. A., Ph.D., LL.D. 
Principal and Vice-Chancellor, 
Queen’s University, Kingston, On- 
tario. Queen’s UNIVERSITY 
MacLachlan, J. D., B.A., A.M., Ph.D. 
President, Ontario Agricultural 
College. 

ONTARIO AGRICULTURAL COLLEGE 


Масіаогіп, W. Rupert, М.В.А., D.C.S. 
Professor of Industrial Economics, 
Massachusetts Institute of Technol- 
ogy; Author, Znvention and Innovation 
in the Radio Industry. 

Inventors Biographies 


MacMaster, D. M. 
Director, Museum of Science and 
Industry, Chicago. 

Museum ог SCIENCE AND INDUSTRY 


MacMorland, E. E., A.B., A.M. 
President, Pennsylvania Military 
College. 

PENNSYLVANIA MILITARY COLLEGE 


MacNair, H. F., Ph.D., Litt.D. 

Former Professor of Far Eastern 
History and Institutions, University 
of Chicago. Oriental History Articles 


MacNutt, W. S., M.A. 

Professor of History, University of 
New Brunswick, Fredericton; Au- 
thor, The Making of the Maritime Prov- 
inces. New Brunswick 


Madden, Richard, A.B., A.M., Ph.D. 
Professor of Education, San Diego 
State College; Coauthor, The Scribner 
Arithmetic. MULTIPLICATION 


Maddy, Joseph E., Mus. D. 
President, National Music Camp, In- 
terlochen, Mich.; Professor of Music, 
University of Michigan. 

NATIONAL Music Camp 
Maehl, William H., B.Sc., M.A., Ph.D. 
Professor of Modern History, Ne- 
braska Wesleyan University. 
REFORMATION and Related Articles 
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Magee, Elizabeth S., A.M. 
Executive Secretary, Consumers 
League of Ohio; Former General 
Secretary, National Consumers 
League. 

NATIONAL CoNsUMERS LEAGUE 
Magness, J. R. 
Head Horticulturist, U.S. Depart- 
ment of Agriculture, Plant Industry 
Station, Beltsville, Md. Fruit 
Magos, John P., B.S., М.В.А. 
Director of Engineering and Re- 
search, Crane Company. TITANIUM 
Mahar, Mary Helen, А.В., B.S., M.S. 
Specialist, School and Children's 
Libraries, Library Services Branch, 
Office of Education, U.S. Depart- 
ment of Health, Education, and 
Welfare. LIBRARY (School Libraries) 


Mahle, Louis W., B.S. 
Director of Research, Frank H. 
Fleer Corporation. BUBBLE Сом 


Maki, T. Ewald, B.S., M.S., Ph.D. 

Carl Alwin Schenck Professor of 
Forest Management and Head, De- 
partment of Forest Management, 
School of Forestry, North Carolina 
State College. Tree Articles 


Malcuit, Stanley V., A.B., M.Litt. 
Staff Economist, Public Relations 
Department, Aluminum Company 
of America. 

ALUMINUM COMPANY OF AMERICA 


Malin, Patrick Murphy, B.S., LL.D. 
Executive Director, American Civil 
Liberties Union. 
CIVIL LIBERTIES UNION, AMERICAN 
Mandel, Carola 
Champion Skeet Shooter. 
Mango, Cyril, M.A., Litt.D. 
Lecturer in Byzantine Archaeology, 
Dumbarton Oaks Research Library 
and Collection; Author, The Homi- 
lies of Photius, Patriarch of Constanti- 
nople. Byzantine Авт 
Mann, Edward S., А.В., A.M., LL.D. 
President, Eastern Nazarene Col- 
lege. EASTERN NAZARENE COLLEGE 
Mann, Georg, В.А. 
Public Relations Director, Case In- 
stitute of Technology. 
Science Articles 
Mann, Lovis L., Ph.D., D.D., S.T.D. 
Rabbi of Chicago Sinai Congrega- 
tion; Professorial Lecturer Emeritus, 
University of Chicago; Editor, De- 
partment of Ethics, Universal Jewish 
Encyclopedia. 
Jewish Religion Articles 
Mann, W. M., B.A., Sc.D. 
Zoological Explorer; Honorary Re- 
search Associate, Smithsonian Insti- 
tution; Author, Wild Animals In and 
Out of the Zoo. 
Ape and Related Articles 


Mantell, C. L., Ch.E., Ph.D. 

Chairman, Department of Chemical 
Engineering, Newark College of En- 
gineering; Author, Technology of Nat- 
ural Resins. Gum and Resin Articles 


SKEET 


Marcham, Frederick G., B.A., Ph.D. 
Goldwin Smith Professor of Unelish 
History, Cornell University; Author, 
A History of England. 

British Cities and Islands 
Marchman, Watt Р., A.B., М.А 
Director, The Rutherford B. Hayes 
Library; Author, The Hayes Mimo- 
rial. Hayes, RUTHERFORD B. 


Marckworth, Gordon D., B.Sc., М.Е, 
Dean, College of Forestry, Univer- 
sity of Washington. Tree FARMING 
Marcou, Edward L. 
Editor, Bowling Magazine. 

AMERICAN BOWLING CONGRESS 


Marick, Louis, E.M., M.S., Ph.D. 
Research Physicist; Assistant Prod- 
uct Manager, Development Depart- 
ment, United States Rubber Com- 
pany. Physics Articles 
Markoff, Sol, B.B.A. 

Former Executive Secretary, Na- 
tional Child Labor Committee. 
CHILD LABOR COMMITTEE, NATIONAL 


Markowitz, William, M.S., Ph.D. 
Director, Time Service Division, 
U.S. Naval Observatory. 
DAYLIGHT SAVING; 
INTERNATIONAL DATE Live 


Marquardt, Frederic S., B.A. 
Editor, The Arizona Republic; Author, 
Before Bataan and After. 

Wineate’s RAIDERS 
Marriott, Henry J. L., M.A., B.M. 
Associate Professor of Medicine, Uni- 
versity Hospital, Baltimore, Md.; Au- 
thor, Medical Milestones. 
Physicians and Surgeons Biographies 
Marrone, Joseph M. 
Executive Secretary, Foreign Trade 
Zones Board. 

FOREIGN TRADE ZONES BOARD 
Marsh, Robert C., A.M., Ed.D. 
Music Critic, The Chicago Sun- Times 

Music 
Marshall, Helen E., A.B., M.A., Ph.D. 
Professor of American History, Illi- 
nois State Normal University; Au- 
thor, Dorothea Dix— Forgotten Samar- 
itan. Biographies of Famous Women 
Marshall, Norman S. 
National Commander, Salvation 
Army. SALVATION ARMY 
Marshall, Roy E., B.S., M.S., Ph.D. 
Secretary-Treasurer, American So- 
ciety for Horticultural Science. 
Horticulture Articles 
Martell, Karla 
Registrar, Art Center School. 
ART CENTER SCHOOL 
Martin, Andrew B., M.A., Ph.D., D.D. 
President, Ottawa University. 
Orrawa UNIVERSITY 
Martin, B. E., B.S. 
Editor, Balls and Strikes; Author, 
Official Rule Book and Guide: Interna- 
tional Joint Rules Commiitee on Softball. 
SorrBALL 


Martin, R. C., M.A., J.P. 
Headmaster, St. Dunstan’s School, 
Burnham on Sea, Somerset, Eng- 
land; Author, Spain. 
Spanish Areas Articles 
Martin, Samuel E., A.B., M.A., Ph.D. 
Associate Professor of Far Eastern 
Linguistics, Yale University; Author, 
Essential Japanese. 
JAPANESE LANGUAGE; 
JAPANESE LITERATURE 
Mary Alice, Sister, O.P.; A.B., M.A. 
Executive Vice-President, Barry 
College. Barry COLLEGE 
Mary Ann Ida, Sister, B. V.M.; Ph.D. 
President, Mundelein College. 
MUNDELEIN COLLEGE 
Mary Augustine, Sister, O.S.F.; Ph.D. 
President, Alverno College. 
ALVERNO COLLEGE 
Mary Hilda, Sister, R.S.M.; Ph.D. 
President, Salve Regina College. 
SALVE REGINA COLLEGE 
Mary Josephina, Sister, S.B.S.; M.A. 
President, Xavier University of 
Louisiana. XAVIER UNIVERSITY 
Masincupp, Harriett T. 
National Custodian of Records, 
American Gold Star Mothers. 
GOLD STAR MOTHERS, AMERICAN 
Maslenikov, Oleg A., A.B., Ph.D. 
Associate Professor of Slavic Lan- 
guages and Literature, University of 
California. 
Russian Literature Articles 
Mason, Bernard S., A.B., M.A., Ph.D. 
Coauthor, Social Games for Recreation. 
Recreation Articles 
Mason, Charles Harrison 
Senior Bishop, Church of God in 
Christ. CHURCH or Сор IN CHRIST 


Mason, Lester B., A.B., A.M., Ph.D. 
Professor of History, State Univer- 
sity College for Teachers, Buffalo, 
N.Y. German Political and Military 

Leaders Biographies 


Mason, Lydia Curtis 
Children’s Librarian, New York Pub- 
lic Library. Circus 


Mason, Michael L., M.A., M.D., Ph.D. 
Professor of Surgery, Northwestern 
University Medical School and At- 
tending Surgeon, Passavant Memo- 
rial Hospital, Chicago. LIGATURE 


Massey, Dyar E., Jr., A.B.J., M.A. 
Former Director of Development, 
Furman University. 

Furman UNIVERSITY 


Mather, Gilbert, A.B. 

Former Master of Fox Hounds, 
Brandywine Hounds. Fox Hunr 
Mather, J. Paul 

President, University of Massachu- 
setts. MASSACHUSETTS, UNIVERSITY OF 
Mathews, Mitford M., Ph.D. 
Dictionary Editor, University of 
Chicago Press; Editor, A Dictionary 
of Americanisms. CONSULTANT ON LEX- 
ICOGRAPHY AND ENGLISH LANGUAGE 


CONTRIBUTORS AND CONSULTANTS 


Mathias, Bob 
Olympic Decathlon Champion, 
1948-1952. Sports Articles 
Matschat, Cecile Hulse 
Author, American Butterflies and Moths. 
BUTTERFLY; Morn 
Matthews, Harvey B., Jr., А.В., M.S. 
Assistant to the President, The Ford 
Foundation. Forp FOUNDATION 
Matthews, J. C., B.A., M.A., Ph.D. 
President, North Texas State Col- 
lege. NORTH Texas STATE COLLEGE 
Mattis, J. H. 
Treasurer, Curtis Institute of Music. 
CURTIS INSTITUTE or Music 
Maucker, J. W., Ph.D. 
President, Iowa State Teachers Col- 
lege. 
Towa STATE TEACHERS COLLEGE 
Maurois, André, D.C.L., Litt.D. 
Member of the French Academy; 
Author, Disraeli. 

European Statesmen Biographies 
Mautz, В. K., Ph.D., С.Р.А. 
Professor of Accounting, University 
of Illinois. 

ACCOUNTING; BOOKKEEPING; BUDGET 
Max, Pearl, A.B. 
Administrator, Board of Higher Edu- 
cation of the City of New York. 
New York, COLLEGE or THE CITY оғ 
Maxon, Marcus, B.S., M.S. 
Parks Horticulturist, Glen Oak Park 
Pavilion, Peoria, Ill. Flower Articles 
Maxon, William R., Ph.B., Sc.D. 
Former Curator, U.S. National Her- 
barium, Smithsonian Institution. 
Fern Articles 
Mayer, Alfred I., B.S. 
Member of Faculty, Brooklyn Col- 
lege; Author, Favorite Tunes for Ac- 
cordion. ACCORDION 
Mayer, George H., M.A., Ph.D. 
Professor of History, Purdue Uni- 
versity; Author, The United States in 
the Twentieth Century. U.S. Presidents 
Biographies 
Mayer, Kurt B., Ph.D. 
Chairman, Department of Sociology 
and Anthropology, Brown Univer- 
sity. RHODE ISLAND 


Mayer, Ralph 
Lecturer in Painting, School of Paint- 
ing and Sculpture, Columbia Uni- 
versity. Art Technique Articles 
Mayer, William V., A.B., Ph.D. 
Chairman, Department of Biology, 
Wayne State University; Author, 
Human Anatomy, Anatomy Articles 
Mayfarth, Frances, А.В., M.A., Ed.D. 
President, Wheelock College. 
WHEELOCK COLLEGE 
Mayhew, George Noel, M.A., Ph.D. 
Professor, History of Religions and 
Biblical Literature, Vanderbilt Uni- 
versity. Religion Articles 
McCabe, George V., S.J. 
Executive Secretary, Fairfield Uni- 
versity. FAIRFIELD UNIVERSITY 


McCall, Daniel F., Ph.D. 

Research Associate, African Re- 
search Program, Boston University; 
Author, Aoforidua: An African Middle- 
town. LIBERIA 


McConnell, W. R., A.B., M.A., Ph.D. 
Former Professor of Geography, 
Miami University. 

Geography Articles 


McCormick, Richard P., M.A., Ph.D. 
Professor of History, Rutgers Uni- 
versity; Author, Experiment in Inde- 
pendence: New Jersey in the Critical Pe- 
riod, 1781-1789. New Jersey 

and Related Articles 


McCosker, M. J. 
Director, Atwater Kent Museum. 
PHILADELPHIA 


McCoy, Donald R., B.A., М.А., Ph.D. 
Assistant Professor of History, Uni- 
versity of Kansas; Author, Angry 
Voices: Left-of-Center Politics in the New 
Deal Era. 

American Political Party Articles 


McCullough, Joseph, B.F.A., M.F.A. 
Director, Cleveland Institute of Art. 
CLEVELAND INSTITUTE OF ART 


McCurdy, Richard C., A.B. 
President, Shell Chemical Company. 
PETROCHEMICALS 


McDermott, H. T. 
Editor, Industrial Refrigeration. 


McDonald, F. L., Ph.D. 

President, Lamar State College of 

"Technology. LAMAR STATE 
COLLEGE or TECHNOLOGY 


McDonald, Howard S., Ed.D. 
President, Los Angeles State College 
of Applied Arts and Sciences. 
Los ANGELES STATE COLLEGE 
OF APPLIED ARTS AND SCIENCES 


McDonald, William A., Ph.D. 
Professor of Classics, University of 
Minnesota. 

Hierociypuic and Related Articles 


McDonald, William F., М.А., Ph.D. 

Professor of Ancient History, Ohio 

State University. Ancient and 
Medieval History Articles 


McDonald, William J., LL.D., Ph.D. 
Rector, Catholic University of 
America. 

CATHOLIC UNIVERSITY OF AMERICA 


McDonough, Roger H., B.S., Litt.D. 
Director, New Jersey State Library. 
New JERSEY 


McDougall, W. D., B.A., M.A., Ed.D. 
Chairman, Division of Elementary 
Education, University of Alberta, 
Edmonton, Alberta. 

ALBERTA and Related Articles 


McFadden, A. H., S.J.; A.B., M.A. 
Executive Assistant to the President, 
College of the Holy Cross. 

Ногу Cross, COLLEGE OF THE 
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CONTRIBUTORS AND CONSULTANTS 


McFarland, Carl, LL.B., S.]. D., LL.D. 
President, Montana State University. 
MONTANA State UNIVERSITY 


lege of Business Administration, Uni- 
versity of Florida; Author, Caldwell 
and Company: A Southern Financial 
Empire. Businessmen Biographies 


McGaw, Robert A. 
Director, Information and Publica- 
tions, Vanderbilt University. 
VANDERBILT UNIVERSITY 

McGhee, J. D., A.B., A.M. 
Registrar, South Carolina State Col- 
lege. 

Ѕоотн CAROLINA STATE COLLEGE 


McGill, Kenneth H., A.B. 

Chief, Research and Statistics Divi- 

sion, National Headquarters, U.S. 

Selective Service System. 
RECRUITING and 
Related Articles 


McGranahan, Robert S., B.A., M.A. 
Director, General Printing and In- 
formation, Municipal University of 
Omaha. 

OMAHA, MUNICIPAL UNIVERSITY OF 


McGrew, Dan, B.A. 
Assistant to the President, Marietta 
College. MARIETTA COLLEGE 


McGrew, Paul O., Ph.D. 
Professor of Geology, University of 
Wyoming. Paleontology Articles 


McGuire, Alice Brooks, B.S. in L.S., 
Ph.D. 

School Librarian, Austin, Tex.; 
Coeditor, Youth, Communication, and 
Libraries. BIBLIOGRAPHY CONSULTANT 
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Works of D. H. Lawrence. 
British Authors Biographies 
Moore, Lillian 
Ballet Instructor, Ballet Center, New 
York City; Author, Artists of the 
Dance. 
Dancers and Choreographers 
Biographies 


Moore, Mary Kinnavey, B.A., M.A. 
Director of Publicity, American In- 
stitute of Baking. BREAD 
Moore, Philip S., C.S.C.; Ph.M., Ph.D. 
Academic Assistant to the Prosident, 
University of Notre Dame; Author, 
The Works of Peter of Poitiers. 

NOTRE DAME, Universi tv OF 


Moore, Walter J., B.Sc.; Ph.D. 


Professor of Chemistry, Indiana Uni- 
versity; Author, Physical Chemistry. 
Chemical Process 


and Products Articles 


Morgan, William E., M.S., LL.D. 
President, Colorado State Univer- 
sity. COLORADO STATE UNIVERSITY 


Morgret, Charles O., M.A. 
Manager, Public and Special Serv- 
ices, Association of American Rail- 
roads; Author, Careers in the American 
Railroad Industry. 
Locomotive; RAILROAD; 
and Related Articles 


Morison, Samuel Eliot, Litt.D., Ph.D. 
Pulitzer Prize Winner in Biography, 
1943; Author, Admiral of the Ocean 
Sea; History of U.S. Naval Operations 
World War 11; Former Professor of 
History, Harvard University. 
COLUMBUS, CHRISTOPHER 


Morley, Charles, B.A., M.A., Ph.D. 
Professor of History, Ohio State 
University; Author, Portrait of Amer- 
ica, Letters of Henry Sienkiewicz. 
Polish Leaders Biographies 


Morrill, James L., B.A., LL.D., L.H.D. 
President, University of Minnesota. 
MINNESOTA, UNIVERSITY OF 


Morrill, William Kelso, M.A., Ph.D. 
Associate Professor of Mathematics, 
Johns Hopkins University; Author, 
Lacrosse. LACROSSE 


Morris, D. W., B.A., M.A., Ph.D. 
President, Southern Illinois Univer- 
sity. SOUTHERN ILLINOIS UNIVERSITY 


Morris, John B., B.A., M.A., Ph.D. 
Director of Institutional Research, 
University of Mississippi. 

MISSISSIPPI, UNIVERSITY OF 


Morris, John W., B.S., M.S., Ph.D. 
Professor of Geography, University 
of Oklahoma; Author, Oklahoma Ge- 
ography; Oklahoma: А Guide to the 
Sooner State. 

OKLAHOMA and Related Articles 


Morris, Richard B., A.B., A.M., Ph.D. 
Chairman, Department of History, 
Columbia University; Author, The 
American Revolution: A Brief History; 
Coeditor, Encyclopedia of American 

History. 
DECLARATION or INDEPENDENCE 
and Related Biographies 


Morris, В. W., М.А. 
First Secretary of Education, British 
Embassy. British Schools Articles 


Morris, T. Kent 

Former Executive Vice-President, 
International Stewards and Caterers 
\sociation. CATERING 


Morrison, Hugh, A.B., M.A. 
Professor of Art, Dartmouth College; 
\uthor, Early American Architecture, 
rom the First Colonial Settlements to the 
National Period, 

Architects Biographies 


Morse, John D., А.В., М.А. 
\uthor, Old Masters їп America. 
American Painters Biographies 


Morse, Walter F., В.А. 
Feature Writer, Chicago Sun-Times. 
POLITICAL CONVENTION 


Mortensen, А. R., В.5., М.А., Ph.D. 
Director, Utah State Historical So- 
ciety; Editor, Utah Historical Quarterly. 

Отан and Related Articles 


Morton, Elizabeth H., В.А. 

Executive Secretary, Canadian Li- 

brary Association; Editor, Cana- 

dian Library Association Bulletin. 
LIBRARY (Canadian Libraries); 
CANADIAN. LIBRARY. ASSOCIATION 


Morton, W. L., B.Litt., M.A., F.R.S.C. 
Professor of History, University of 
Manitoba, Winnipeg; Author, Mani- 
toba, A History. 

Manrrosa and Related Articles 


Mosse, George L., Ph.D. 

Professor of History, University of 

Wisconsin; Author, The Reformation. 
Protestant Leaders Biographies 


Mosser, Sawyer McA., A.M. 
Executive Director, American Nu- 
mismatic Society. Coins Articles 


Moulton, Harold G., Ph.D., LL.D. 
President Emeritus, The Brookings 
Institution; Author, Controlling Fac- 
tors in Economic Development. 
Economics Articles 


Mowat, C. L., B.A., M.A., Ph.D. 
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Sockman, Ralph W. 
Director, Hall of Fame, New York 
University; Minister, Christ Church 
Methodist, New York City. 

Hau or FAME 


Sollenberger, Paul, B.S. 

Former Principal Astronomer in 
charge of Time Service, U.S. Naval 
Observatory. Time Articles 


Soltesz, Frank 
Magazine Illustrator. 


SHIP AND SHIPPING Color Paintings 
Somers, Lee A., B.S., M.S. 

Vormer Assistant Professor, Vege- 
table Gardening Extension, Univer- 


sity of Illinois. Vegetable Articles 
Sommer, Hugo H., B.S., M.S., Ph.D. 
l'ormer Professor of Dairy Industry, 
University of Wisconsin. 

Dairy Articles 


Soper, Alexander C., M.F.A., Ph.D. 
Professor of History of Art, Bryn 
Mawr College; Coauthor, The Art 
and Architecture of China; The Art and 
Archilecture of Japan. 

Oriental Artists Biographies 


Sorell, Walter, M.F.A. 

Contributing Editor, Dance Maga- 

zine; Editor, Dance Has Many Faces. 
Dance Articles 


Southgate, W. M., B.A., M.A., Ph.D. 
Professor of History, Denison Uni- 
versity. English History Articles 


Spaatz, Carl, D.C.L. 

General, U.S. Air Force, Retired; 

Contributing Editor, Newsweek. 
Wonrp Wan П 


Spargo, George 
General Manager and Secretary, 
lriborough Bridge and Tunnel 
Authority, New York City. 

QUEENS MIDTOWN TUNNEL 


Spargo, John W., A.B., A.M., Ph.D. 
Former Professor of English, North- 
western University. 

CARTOUCHE 


Spatz, H. Donald 
Public Relations Director, Peabody 
Conservatory of Music. 
PEABODY INSTITUTE OF THE 
Crry OF BALTIMORE 


CONTRIBUTORS AND CONSULTANTS 


Spedding,FrankH.,Ph.D., D.Sc., LL.D. 
Director, Institute for Atomic Re- 
scarch, Iowa State College. 

Rare EanrH and Related Articles 


Speiser, E. A., М.А., Ph.D., D.H.L. 
Chairman, Department of Oriental 
Studies, University of Pennsylvania; 
Author, Mesopotamian Origins. 
BaABYLON; Ancient and Near 
Eastern Rulers Biographies 


Spencer, Dick, Ш, В.А. 

Author, Editorial Cartooning; Editor, 

The Western Horseman Magazinc. 
Cartoonists Biographies 


Spencer, J. E., A.B., Ph.D. 

Professor of Geography, University 
of California, Los Angeles; Author, 
Asia, East by South, A Cultural Geogra- 
phy. Asian Geography Articles 


Spengler, Kenneth C., A.B. 
Executive Secretary, American Me- 
teorological Society. 
METEOROLOGICAL SOCIETY, 
AMERICAN 


Spiegel, H. W., J.U.D., Ph.D. 
Professor of Economics, Catholic 
University of America; Author, De- 
velopment of Economic Thought; Current 
Economic Problems. 
Economists and Statisticians 
Biographies 


Spinka, Matthew, M.A., Ph.D., D.D. 
Author, A History of Christianity in the 
Balkans; Waldo Professor Emeritus, 
Church History, Hartford Theo- 
logical Seminary. DUKHOBORS 


Spoelhof, William, Ph.D. 
President, Calvin College. 
CALVIN COLLEGE 


Sprague, G. F., B.S., M.S., Ph.D. 

Head, Corn and Sorghum Section, 
Crops Research Division, U.S. Dept. 
of Agriculture; Author, Corn and Corn 
Improvement. Совм; MAIZE; POPCORN 


Sproul, Robert G., B.S., LL.D., Litt.D. 
President Emeritus, University of 
California, Berkeley. 

CALIFORNIA, UNIVERSITY OF 


Squires, J. Duane, A.M., LL.D., Ph.D. 
Chairman, Department of Social 
Studies, Colby Junior College; Au- 
thor, A History of New Hampshire from 
1623 10 1955. New HAMPSHIRE 

and Related Articles 


Stackpole, Edouard A. 
Curator, Marine Historical Associa- 
tion; Author, The Sea Hunters. 

SHIP AND SHIPPING 


Stage, Harry Hutchinson, B.S., M.S. 
Senior Entomologist, U.S. Depart- 
ment of Agriculture. FLY; Mosourro 


Stahl, Earl F. 

Operations Supervisor, U.S. Gov- 

ernment Supersonic Wind Tunnel; 

Coauthor, Flying Scale Models. 
AIRPLANE MODEL 


Stahl, О. Glenn, А.В., M.A., Ph.D. 

Adjunct Professor of Public Admin- 
istration, The American University; 
Author, Public Personnel. Administra- 
tion. Слуп. Service 


Staley, A. E., Jr., B.S. 

Former President and Chairman of 
the Board, A. E. Staley Manufactur- 
ing Co. SOYBEAN 


Staley, Karl A., B.Sc. 

Personnel Development Specialist, 

General Electric Company. 
ELECTRIC Licur 


Stallman, R. W., B.A., M.A., Ph.D. 
Professor of English, University of 
Connecticut; Coauthor, The Art of 
Modern Fiction. 

British Authors Biographies 


Standen, Anthony, M.S. 
Author, Insect Invaders. 
FUNGICIDE; INSECTICIDE; 
and Related Articles 


Standley, Paul C., M.S. 

Former Curator of the Herbarium, 

Chicago Natural History Museum. 
Wild Flower Articles 


Stanley, G. F. G., M.A., D.Phil. 
Head, Department of History, Royal 
Military College, Kingston, Ontario; 
Author, Canada’s Soldiers 1604-1954. 
Canadian Prime Ministers 
Biographies 


Stanley, Gordon J. 
Senior Research Fellow, Owens Val- 
ley Radio Observatory, California 
Institute of Technology. 

Каро TELESCOPE 


Stannard, Lewis J., Jr., Ph.D. 
Associate Taxonomist, Illinois Nat- 
ural History Survey. 

Insect ARTICLES 


Starcher, George W., M.A., Ph.D. 

President, University of North Da- 

kota. NonTH DAKOTA, 
UNIVERSITY OF 


Starkey, Otis P., B.S., M.A., Ph.D. 
Professor of Geography, Indiana 
University; Coauthor, Introductory 
Economic Geography. 

Сова; Caribbean Area Articles 


Starr, Chester G., A.B., M.A., Ph.D. 
Professor and Chairman, Depart- 
ment of History, University of Illi- 
nois; Author, Emergence of Rome as 
Ruler of the Western World. 
Ancient History Articles; Military 
and Political Leaders Biographies 


Stedman, Murray S., Jr., M.A., Ph.D. 

Coauthor, Dynamics of Democratic 
Government; Discontent at the Polls. 

PoLITICAL SCIENCE and 

Related Articles 


LIII 


CONTRIBUTORS AND CONSULTANTS 


Steele, William O., В.А. 

Author, Daniel Boone's Echo; The Buf- 
falo Knife. BOONE, DANIEL; CLARK, 
GEOROE Rocers; Marion, FRANCIS 


Stein, Hannah 
Executive Director, National Coun- 
cil of Jewish Women. 
Jewin WOMEN, NATIONAL 
COUNCIL or 


Stein, Irvin, A.B., M.D. 

Assistant Professor of Orthopedic 

Surgery, University of Pennsylvania. 
Medical Articles 


Stephens, Rothwell, M.A., Ph.D. 

Distinguished Service Professor of 
Mathematics, Knox College; Coau- 
thor, A First Course in Analytic Geom- 
“ту. Geometry Articles 


Stephenson, Carl, A.B., Ph.D. 
Former Professor of History, Cor- 
nell University. BASTILLE Day 


Sterling, Everett W., M.A., Ph.D. 

Professor and Chairman, Depart- 
ment of History, University of South 
Dakota. Ѕоотн DAKOTA 


Sternberg, A. C., B.A., LL.B. 
Counsel, Bakery and Confectionery 
Workers Union. 
BAKERY AND CONFECTIONERY 
WORKERS ĪNTERNATIONAL UNION 
OF AMERICA 


Sternberg, Harry 
Artist; Author, Silk-Screen Color Print- 
ing. SiLK-SCREEN PRINTING 


Stetson, Harlan T., Sc.M., Ph.D. 

Author, Sunspots in Action; Member, 
Directors Council, Science Center, 
St. Petersburg, Fla. Sun 


Stevens, Halsey, B.Mus., M.Mus. 
Professor of Music, University of 
Southern California; Author, The 
Life and Music of Béla Barték. 
Composers Biographies 
Stevens, S. K., M.A., Ph.D., Litt.D. 
Executive Director, Pennsylvania 
Historical and Museum Commission; 
Author, Pennsylvania, the Keystone 
State. PENNSYLVANIA; 
MIDDLE ATLANTIC STATES 


Stevenson, Eldon, Jr., B.S. 
President, National Life and Acci- 
dent Insurance Company. INSURANCE 


Stevenson, Lionel, M.A., Ph.D. 
Professor of English, Duke Univer- 
sity; Coauthor, English Literature of 
the Victorian Period. 

British Authors Biographies 


Stevenson, Nell Farrell 
President, Supreme Charter, P.E.O. 
Sisterhood. Р.Е.О. SISTERHOOD 


Stevenson, R. C., A.B., M.A., Ph.D. 
Dean of the College, Idaho State 
College. IDAHO STATE COLLEGE 


Stevenson, William E., M.A., LL.D. 
Former President, Oberlin College. 
OBERLIN COLLEGE; OBERLIN 
CONSERVATORY OF Music 


LIV 


Stewart, Irvin, Ph.D., LL.D., Litt.D. 
Professor, West Virginia University. 
Wesr VIRGINIA UNIVERSITY 


Stewart, Kenneth N., B.Litt. 
Professor of Journalism, University 
of Michigan; Coauthor, Makers of 
Modern Journalism. 
Editors, Journalists, and 
Publishers Biographies 


Stewart, Paul R., Sc.D., LL.D., L.H.D. 
President, Waynesburg College. 
WavwNEsBURG COLLEGE 


Steyermark, Julian A., M.S., Ph.D. 
Botanical Consultant to Eli Lilly and 
Company; Rescarch Associate, Mis- 
souri Botanical Garden. 

Wild Flower Articles 


Sticher, John H. 
Director, Kansas Industrial Devel- 
opment Commission. Kansas 


Stieri, Emanuele, B.S. 
Author, Book of Indoor Hobbies. 
AIRPLANE MODEL 


Stillwell, H. S., B.S., M.S. 
Head, Aeronautical Engineering 
Department, University of Illinois. 
JET PROPULSION 
and Related Articles 


Stites, Raymond S., Ph.B., A.M., Ph.D. 
Curator of Education, National Gal- 
lery of Art; Author, The Sculptures of 
Leonardo Da Vinci. 

Da Уст, LEONARDO 


Stoffer, Bryan S., B.D., A.M., Ph.D. 
President, Washburn University of 
Topeka. 

WASHBURN UNIVERSITY ОЕ TOPEKA 


Stoke, Harold W., M.A., Ph.D. 
President, Queens College. 
QUEENS COLLEGE 


Stokes, Rembert, S.T.B., Th.D. 
President, Wilberforce University. 
WILBERFORCE UNIVERSITY 


Stokes, William S., B.A., Ph.D. 

Professor of Comparative Political 
Institutions, Claremont Men’s Col- 
lege. Cosra Rica; SAN José 


Stolk, William C. 
President and Chief Executive Offi- 
cer, American Can Company. 

Tin Can 


Stommel, Henry 

Physical Oceanographer, Woods 

Hole Oceanographic Institution; 

Author, The Gulf Stream. 
Oceanography Articles 


Stone, Edna $., A.B., M.A., Ph.D. 

Former Research Associate in Mete- 
orology, Massachusetts Institute of 
Technology. Meteorology Articles 


Stone, Morris 

Editorial Director, American Arbi- 
tration Association, 

AMERICAN ARBITRATION ASSOCIATION 


Stoody, Ralph, 5. T.D., D.D., Litt D, 
Director, Commission on Public Ree 
lations, The Methodist Church; Aue 


thor, A Hand of Church Public 
Relations. 
METHODISTS; AFRICAN METHODISTS 


Stookey, S. D., M.S., Ph.D. 

Manager of Fundamental Chemical 

Research, Corning Glass Works. 
PYROCERAM 


Stout, David B., \.B., M.A., Ph.D. 


Professor of Anthropology, Univer- 
sity of Buffalo. Anthropologists and 
Archacologists Biographies 


Stovall, W. R., A.B., M.D. 
Chief, Medical Division, Civil Aero- 
nautics Administration. 
AVIATION MEDICINE 
and Related Articles 


Stow, H. Lloyd, A.B., Ph.D. 
Chairman, Department of Classics, 
Vanderbilt University. 
Mythology Articles; Painters 
and Sculptors Biographies 


Stowe, Walter H., B.A., B.D., S.T.D. 
President, Episcopal Church His- 
torical Society; Editor in Chief, His- 
torical Magazine of the Episcopal Church. 

EpISCOPALIANS and Related Articles 


Strahan, Hazel B., Ph.B., M.S. 
Head, Department of Textiles, 
Clothing, and Related Arts, College 
of Home Economics, Michigan State 
University. DRESSMAKING; FASHION; 
and Related Articles 


Strathern, Elsbeth 

Public Relations 

International. 
ZONTA INTERNATIONAL 


Director, Zonta 


Stratton, Clarence, Ph.D. 
Former Director of English in High 
Schools, Cleveland, O. 

Language Articles 


Stratton, Dorothy C., M.A., Ph.D. 
Former National Executive Director, 
Girl Scouts. 

GIRL Scouts 


Stratton, Samuel S., Ph.D., LL.D. 
President, Middlebury College. 
MIDDLEBURY COLLEGE 


Straus, E. G., M.A., Ph.D. 

Associate Professor of Mathematics, 
University of California at Los 
Angeles, Measurement Articles 


Streyckmans, Felix B. 

Information Director, Izaak Walton 

League of America; Editor, Outdoor 

America. IzAAK WALTON LEAGUE 
OF AMERICA 


Strickler, Mervin K., Jr., B.S., Ed.D: 
Aviation Education Officer, Office 
of Public Affairs, Federal Aviation 
Agency. CIVIL AIR PATROL 


Strong, Earl P., B.S., M.A., Ed.D. 
Director, Bureau of Business Re- 
search and Professor of Management, 
College of Business Administration, 
Pennsylvania State. University; Au- 
thor, How To Increase Office Produc- 
ty Orrice Worx 


Strong, Ralph K., B.A., B.S., Ph.D. 
Professor of Chemistry, Huron Col- 


ALCOHOL 


Stroop, Paul D. 
Chief, Bureau of Naval Weapons, 
Department of the Navy. 
TORPEDO; 
Drrru CHARGE 


Strozier, Robert M., Ph.D., Litt.D. 
Гогтег President, Florida State Uni- 
ersity. FLORIDA STATE Universrry 


Struve, Otte, Ph.D., Sc.D. 
Director, National Radio Astronomy 
Observatory, Green Bank, W.Va. 
OBSERVATORY 
and Related Articles 


Stuhr, Robert L., В.А., М.А. 

Director of Public Relations and De- 

velopment, Drake University. 
Drake UNIVERSITY 


Sullivan, Lee A. 
President, Eli Bridge Company. 
Ferris WHEEL 


Summers, F. P., A.B., M.A., Ph.D. 
Head, Department of History, West 
Virginia University; Coauthor, West 
Virginia: The Mountain State; Diary of 
William L. Wilson. 
West ViRGINIA and 
Related Articles 


Summersell, Charles G., M.A., Ph.D. 
Head, Department of History, Uni- 
versity of Alabama; Author, Alabama 
History for Schools; Exploring Alabama; 
Mobile: History of a Seaport Town. 
ALABAMA and Related Articles 


Sutherland, Arthur E., A.B., LL.B. 
Bussey Professor of Law, Harvard 
University; Author, The Law and 
One Man Among Many. 
IMPEACHMENT and 
Law Articles 


Sutton, Richard L., Jr., A.M., M.D. 
Professor of Dermatology and 
Syphilology, Medical School, Uni- 
versity of Kansas City; Author, Dis- 
eases of the Skin. 

Dermatology Articles 


Svarlien, Oscar, Ph.D. 

Professor of History and Political 

Science, University of Florida. 
Norway and Related Articles 


Sverdrup, H. U., M.A., Ph.D., LL.D. 
Former Director, Scripps Institute 
of Oceanography. 

Oceanography Articles 


CONTRIBUTORS AND CONSULTANTS 


Swein, Joseph Word, ^.M., Ph.D. 
Chairman, History Department, 
University of Illinois; Author, The 
Ancient World, 

Ancient History Articles 


Swain, Robert L., В.А., Ph.D. 
Professor of Mathematics and Edu- 
cation, Rutgers, The State Univer- 
sity; Author, Understanding Arithmetic. 
Fraction; CANCELLATION 


Sweeney, Vincent D. 

Public Relations Director, United 
Steelworkers of America. 
STEELWORKERS OF AMERICA, UNtTED 


Sweet, Frederick B. 
Managing Editor, Catering Industry 
Employee. HOTEL AND RESTAURANT 
EMPLOYEES AND BARTENDERS 
INTERNATIONAL UNION 


Sweet, William Warren, Ph.D., Litt. D. 
Former Chairman of the Faculty, 
Perkins School of Theology, Southern 
Methodist University. Hussrres 


Swigart, Richard P., B.S., M.S. 

Former Executive Director, The 
National Association for Mental 
Health, Ine. MENTAL HEALTH 


Swing, J. M. 
Commissioner of Immigration and 
Naturalization, U.S. Department of 
Justice, Washington, D.C. 

BORDER PATROL, UNITED STATES 


Swink, John L., B.S., M.B.A. 
Dean of Administration, Rutgers, 
The State University. 

RUTGERS, THE STATE UNIVERSITY 


Taeuber, Conrad, Ph.D. 

Assistant Director, Burcau of the 

Census; Coauthor, Changing Popula- 

tion of the United States: 1790-1950. 
PoPULATION 


Taft, Robert, Jr., B.A., L.L.B. 
Attorney; Representative, 
General Assembly. 

Tarr, Милллм Н. 


Talbot, Phillips, B.A., Ph.D. 

Executive Director, American Uni- 
versities Field Staff; Author, The 
Independence of India. India Articles 


Talman, James J., M.A., Ph.D. 
Chief Librarian and Professor, Fac- 
ulty of Graduate Studies, University 
of Western Ontario; Author, Basic 
Documents in Canadian History. 
ONTARIO 


Ohio 


Talucci, D. A., B.S.E. 
Public Relations Director, The Mac- 
cabees. МАССАВЕЕЅ 


Taylor, F. Jay, B.A., M.A., Ph.D. 
Chairman, Department of History, 
Louisiana College; Author, United 
States and the Spanish Civil War. 
Political Leaders Biographies 


Taylor, G. W., B.S. 
Assistant to the Vice-President, Dam- 
mann & Company, Inc. VANILLA 


Taylor, George E., A.B., M.A., D.Litt. 
Director, Far Eastern and Russian 
Institute, University of Washington; 
Coauthor, The Far East in the Modern 
СТРА Military and Political 
Leaders Biographies 


Taylor, George F., B.S., M.S., Ph.D. 
Staff Scientist, Missiles and Space 


Division, Lockheed Aircraft Cor- 
poration; Author, Elementary Meteor- 
ology. 


Меткокогосу and Related Articles 


Taylor, J. Blanford, A.B. 
Director, Stetson News Bureau, Stet- 
son University. Sretson Universtry 


Taylor, Leon M., В.А. 
Director of Public Relations, Trinity 
University. Тагиту Universiry 


Taylor, Philip D., ^.B., M.S. 

Public Relations Supervisor, Amer- 
ican Telephone and Telegraph Com- 
pany. COAXIAL CABLE; TELEPHONE 


Taylor, R. L., B.S., M.S., Sc.D. 
Associate Administrative Secretary, 
American Association for the Ad- 
vancement of Science. 
AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


Taylor, Robert J., А.В., A.M., Ph.D. 
Associate Professor of History, Mari- 
etta College; Author, Western Massa- 
chusetts in the Revolution. 

U.S. History Articles 


Taylor, Telford, А.В., А.М., LL.D. 
Lawyer; Author, The Nuremberg Tri- 
als; Former Chief of Counsel for War 
Crimes, Office of Military Govern- 
ment, Germany. 

INTERNATIONAL Law 


Taylor, Warren, B.A. 

Former Executive Secretary, Na- 

tional Ski Association of America. 
SKIING 


Teale, Edwin Way, A.B., M.A., LL.D. 
Former President, New York Ento- 
mological Society. Insect Articles 


Teason, James Gregory 
Magazine and Book Illustrator. 
State Historical Maps; 
Roman EwrrnE Color Paintings 


Tebbel, John, А.В., M.S., Litt.D. 
Chairman, Department of Journal- 
ism, New York University; Author, 
Makers of Modern Journalism. 
Journalists Biographies 


Tehon, Leo Roy, А.В., М.А., Ph.D. 
Former Head, Section of Applied 
Botany and Plant Pathology, Illinois 
State Natural History Survey. 

Fruit Tree Articles 


Temple, Wayne C., A.B., M.A., Ph.D. 
Director, Department of Lincolni- 
ana, Lincoln Memorial University; 
Author, Indian Villages of the Illinois 
Country: Historic Tribes. INDIAN WARs 

and Related Articles 


LV 


CONTRIBUTORS AND CONSULTANTS 


Tenney, Merrill C., Ph.D. 
Dean of the Graduate School, Whea- 
ton College; Author, The Naw Testa- 
ment; А Survey. 

New Testament Biographies 
Terzick, Peter 
Education Director, United Brother- 
hood of Carpenters and Joiners of 
America, CARPENTERS AND JOINERS 
OF AMERICA, UNITED BROTHERHOOD 

or; Carpentry Articles 


Texter, Е. Clinton, Jr., B.A., M.D. 
Associate Professor of Medicine, 
Northwestern University Medical 
School. DYSENTERY; NAUSEA; 
and Related Articles 


Theis, Frank V., S.B., M.D. 

Associate Professor of Surgery, Uni- 
versity of Illinois College of Medi- 
cine. PurkprrIS 


Thomas, Daniel H., А.В., М.А., Ph.D. 
Head, Department of History and 
Political Science, University of Rhode 
Island. Bercium and Related 

Articles 


Thomas, Elbert D., Ph.D., LL.D. 
Former United States Senator from 
Utah; Former Professor of Political 
Science, University of Utah. 
Mormon Leaders Articles 


Thomas, L. G., B.A., M.A., Ph.D. 

Professor of History, University of 
Alberta; Author, The Liberal Party in 
Alberta. ALBERTA 


Thomas, Lewis H., M.A., Ph.D. 

Associate Professor of History, Re- 
gina College, University of Saskatch- 
ewan. SASKATCHEWAN 


Thomas,Lowell,LL.D.,Litt.D.,L.H.D. 
World Traveler; Author, The Seven 
Wonders of the World. 

SEVEN WONDERS or тне WORLD 


Thomas, Norman, B.A., B.D., Litt.D. 
Socialist Leader; Author, Prerequisites 
for Peace. SOCIALISM 


Thompson,C. Woody, A.B., ^. M., Ph.D. 
Director, Bureau of Business and 
Economic Research, State Univer- 
sity of Iowa. Towa 


Thompson, J. Eric S., LL.D. 
Archacologist; Author, The Rise and 
Fall of Maya Civilization; Formerly, 
Department of Archacology, Car- 
negie Institution of Washington. 
Maya 


Thompson, John H., В.А. 
Military and Veterans Editor, Chi- 
cago Tribune. Military Articles 


Thompson, Virginia, B.A., M.A., Ph.D. 
Research Associate, Hoover Insti- 
tute and Library, Stanford Univer- 
sity; Author, Thailand, the New Siam. 
"THAILAND; BANGKOK 
Thompson, W. F., B.A., Ph.D. 
President, American Institute of 
Fisheries Research Biologists. 
FISHING INDUSTRY 


LVI 


Thompson, W.P., Ph.D., D.Sc., LL.D. 
President Emeritus, University of 
Saskatchewan. 

SASKATCHEWAN, Universtry OF 
Thompson, Willard L., M.S., Ph.D. 
Director, Public Services, University 
of Oregon. OREGON, UNIVERSITY OF 
Thomson, George, D.Sc. 

Master of Corpus Christi College, 
Cambridge University; Nobel Prize 
Winner in Physics, 1937. ELECTRON 
Thomson, Jean 
Head, Boys and Girls Division, To- 
ronto Public Libraries. 

Authors Biographies 


Thomson, Robert D., В.А. 
Former Publications Officer, Na- 
tional Park Service. 

YOSEMITE NATIONAL PARK 


Thomson, $. Harrison, Ph.D., D.Litt. 
Professor of History, University of 
Colorado; Author, Czechoslovakia in 
European History, CZECHOSLOVAKIA 


Thone, Frank, B.S., Ph.D. 
Author, Trees and Flowers of Yellow- 
stone National Park; Former Biology 
Editor, Science Service. 

Grass Articles 
Thornthwaite, C. Warren, A.B., Ph.D. 
Director, Laboratory of Climatology, 
University of Chicago. CLIMATE 
Thornton, Robert L., Ph.D. 
Professor of Physics, University of 
California. Physics Articles 
Thorp, Jerry, B.A. 
War Correspondent, World War II 
and Korean War. Korean War 


Thorpe, Clarence D., Ph.D. 
Professor of English, University of 
Michigan. English Language Articles 
Thurston, Ernest L., С.Е., M.A. 
Coauthor, The Homelands Series of 
Geographies. Geography Articles 
Tibbetts, Roland, B.S., М.В.А. 
Former Executive Vice-President, 
United States Junior Chamber of 
Commerce. 

JUNIOR CHAMBER OF COMMERCE 


Tiffany, Lewis Hanford, Ph.D., Pd.D. 
Author, Algae, The Grass of Many 
Waters; William Deering Professor of 
Botany, Emeritus, Northwestern 
University. Algae Articles 
Tifft, Floyd 

Secretary of Public Relations, Rens- 
selaer Polytechnic Institute. 
RENSSELAER POLYTECHNIC INSTITUTE 


Tilton, Eleanor M., B.A., M.A., Ph.D. 

Professor of English, Barnard Col- 

lege; Author, Amiable Autocrat. 
Ногмеѕ, OLIVER WENDELL 


Timmerhaus, Klaus D., Ph.D. 

Associate Professor of Chemical En- 

gineering, University of Colorado. 
CRYOGENICS 

Tipton, S. G., A.B., J.D. 

President, Air Transport Associa- 

tion. AIR TRANSPORT ASSOCIATION 


Tobey, Alton S. 
Illustrator for / 
tionally Know: 
and Muralist. 
PREHISTORIC М 


* Magazine; Ма- 
Vine Arts Painter 


* Color Paintings; 


Smp AND Siterisc Color Paintings 
Tower, J. Allen, \.B., M.S., Ph.D. 
Former Profi of Geography, 
Birmingham-Southern College. 


Geography Articles 


Tower, Lawrence Phelps 
President, United States Flag Foun- 


dation. Frac 
Townsend, Terry 
Artist and Illustrator. 
PIONEER Lire Drawings 

Trefethen, Joseph M., M.S., Ph.D. 
Professor of Geology, University of 
Maine. Marne and Related Articles 
Trevethan, Percy J., A.B. 
Executive Vice-President, Goodwill 
Industries of America. GOODWILL 

INpusr&irs OF AMERICA, ING. 


Trezza, Alphonse F., В.5., M.S. 
Executive Secretary, Catholic Li- 
brary Association 
CATHOLIC Lis ary ASSOCIATION; 
REGINA MEDAL 


Trim, Gordon M., A.B., LL.D. 
President, Babson Institute. 
BABSON INSTITUTE 


Trinterud, L. J., Th.D. 

Professor of Church History, МеСог- 

mick Theologica! Scminary. 
Protestant Leaders Biographies 


Triplett, Fred B., B.A. 

Foreign Correspondent, Flying Farmer 

Magazine. FLYING FARMERS" 
ASSOCIATION, NATIONAL 


Trippet, Byron K., LL.D., Litt.D. 
President, Wabash College. 
Wanasu COLLEGE 


Troester, Carl A., Jr., M.A., Ed.D. 

Executive Secretary, American Asso- 
ciation for Health, Physical Educa- 
tion, and Recreation. MARBLES 


Tryon, Rolla M., B.S., Ph.M., Ph.D. 
Curator of Ferns, Gray Herbarium, 
Harvard University; Author, Ferns 
and Fern Allies of Minnesota. 

Fern; Moss; and Related Articles 


Tunell, George, B.S., Ph.D. 
Professor of Geology, University of 
California. 

CRYSTAL AND CRYSTALLIZATION 


Tunney, Gene, LL.D. 

Former World’s Heavyweight Box- 

ing Champion; Author, A Man Must 

Fight. Вохма 

Tuohey, Frank X. 

Director, Press Relations and Pub- 

lications, Wayne State University. 
Wayne State UNIVERSITY 

Turner, Lawrence E., B.A., M.A., Ph.D. 


Executive Dean, Humboldt State 
College. Номвогот STATE COLLEGE 


Turner, Ralph F., B.S., M.S, 
ofemor, School of Police Adminis- 
ston and Public Safety, Michigan 
ие University, Wine Tarra 


Turner, W. Homer, J.D., J.S.D., Ph.D. 

secutive Director, United States 
cl Foundation, Inc. 

Untrep STATIS STEEL 

Fouxpaniox, Inc. 


Twyman, Margoret G., B.A., М.А. 
imer Administrator, Association 
Junior Leagues of America. 

JUNIOR LEAGUES OF AMERICA 


Typer, Donald M., A.B., A.M., LL.D. 
l'icsident, Doane College. 
Doane COLLEGE 


Ulett, George А., M.S., M.D., Ph.D. 
l'rofessor of Psychiatry, Washington 
University School of Medicine; Co- 
пирог, Synopsis of Contemporary Psy- 

atry. PSYCHIATRY 


Ulrich, Homer, M.A. 

Chairman, Department of Music, 

University of Maryland; Author, 

Music: A Design for Listening; Famous 

Women Singers; Symphonie Music. 
Composers Biographies 

Ulveling, Ralph A., L.H.D. 

Director of the Public Library, De- 
troit, Mich.; Member, Editorial Ad- 
ory Board, THE Мокір Book. 

LIBRARY; MICHIGAN 


Umhoy, Frederick Е. 
lormer Executive Secre , Inter- 
попа! Ladies’ Garment Workers’ 
Union. GARMENT WORKERS" 
UNION, INTERNATIONAL LADIES” 


Undorhill, Ruth M., A.B., Ph.D. 

\uthor, Beaverbird; Red Man's America; 
loriner Supervisor of Indian Edu- 
cation, United States Indian Service; 
Professorof Anthropology, Emeritus, 
Denver University. Indian Articles 


Unger, Merrill F., Th.D., Ph.D. 

Chairman, Old Testament Depart- 

ment, Dallas Theological Seminary. 
Old Testament Biographies 


Upton, Miller, B.B.A., M.B.A., Ph.D. 
President, Beloit College. 

Вегогг COLLEGE 
Urey, Harold C., Ph.D. 
Professor of Chemistry, University 
of California, La Jolla; Nobel Prize 
Winner in Chemistry, 1934. 

DEUTERIUM 


Urist, Marshall R., A.B., M.S., M.D. 
Associate Clinical Professor, Ortho- 
pedics, University of California, Los 
Angeles. Bone; SKELETON; 

and Related Articles 


Urquhart, Donald T. 
Executive Director, George Junior 
Republic. GEORGE Junior REPUBLIC 


Usinger, Robert L., B.S., Ph.D. 
Professor of Entomology, University 
of California, Berkeley; Coauthor, 
General Zoology. 

ВЕЕғІҮ; HESSIAN FLY 


CONTRIBUTORS AND CONSULTANTS 


Teachers College. 
Geography Articles 


Uyehere, Otte A., B5., Ph.D. 
Professor of Mechanical Engineering, 
University of Wisconsin. 
Dieser ENGINE; Straw Exaixu; 
and Related Articles 


Valasek, Joseph, B.S., M.A., Ph.D. 
Professor of Physics, University of 
Minnesota. Spectrum Articles 


Van Ackeren, Maurice Е., S.J.; А.М. 
President, Rockhurst College. 
Rocxkivnsr COLLEOE 


Von Benthuysen, L. E., В.А. 
Director, Public Relations, Univer- 
sity of Vermont. 

Vermont, Untverstry OF 


Vance, Elbridge P., А.В., М.А., Ph.D. 
Chairman, Department of Mathe- 
matics, Oberlin College; Author, 
Trigonometry. ‘TRIGONOMETRY 


Vanden Bosch, Н. C., M.A., Ed.D. 
Vice-President, Alma College. 
ALMA COLLEGE 


Vanderbilt, Amy 

Author, Amy Vanderbilt" s Complete Book 

of Etiquette; Amy Vanderbilt's Every- 

lay Etiquette. ADDRESS, Forms or; 
INTRODUCTIONS; INVITATIONS 


Van der Kroef, Justus M., М.А., Ph.D. 
Associate Professor of Sociology and 
Political Science, University of 
Bridgeport; Author, Indonesian Social 
Evolution. 

INDONESIA and Related Articles 


Van Dersal, William R., M.S., Ph.D. 
Assistant Administrator, Manage- 
ment, Soil Conservation Service, 
Washington, D.C. 

Agriculture Articles 


Vandiver, Frank E., М.А., Ph.D. 
Professor of History, Rice Institute; 
Author, Rebel Brass: The Confederate 
Command System. 

Confederate Leaders Biographies 


Van Dusen, Albert E., M.A., Ph.D. 
Associate Professor of History, Uni- 
versity of Connecticut; State His- 
torian of Connecticut. 

Connecticut and Related Articles 


Van Engen, Henry, Ph.D. 

Professor of Education and Mathe- 

matics, University of Wisconsin. 
Division 


Van Horne, Harriet, B.A. 
Television Editor and Critic, New 
York World- Telegram & Sun. 

Popular Entertainers Biographies 


Van Lennep, William, M.A., Ph.D. 
Curator, Harvard Theatre Collec- 
tion, Harvard College Library. 
American Actors and Actresses 
Biographies 


Ven Noppen, ina Weestemeyer, Ed.D. 
Profesor of History, Appalachian 
State Teachers College; Author, Thr 

еман Movement. 
LOUISIANA PURCHASE 


Ven Pool, Gerold M., В.А., М.А. 

Assistant Secretary, National Aso- 
ciation of Secondary-School Prin- 
cipals. STUDENT GOVERNMENT 


Von Riper, Mort E, M.D. 

Medical Director, Geigy Pharmaceu- 
ticals; Former Medical Director, Na- 
tional Foundation for Infantile Pa- 
ralysis. Pottowyr tris 


Von Winkle, Harold, B.S., M.S., Ed. D. 
Assistant Professor of Journalism, 
Bowling Green State University. 

Bowlio Green STATE Омукияту 


Ver Steeg, Clarence L., M.A., Ph.D. 
Professor of History, Northwestern 
University; Author, Robert Morris: 
Revolutionary Financier. 

Political Leaders Biographies 
Viereck, Peter, М.А., Ph.D., L.H.D. 
Professor of eg Mount Holyoke 
College; Author, Terror and Decorum; 
Pulitzer Prize Winner in Poetry, 
1949. Poets Biographies 


Viets, Henry R., B.S., M.D. 
Former Lectureron Neurology, Har- 
vard Medical School. 

Medical Articles 


Viguers, Ruth Hill, A.B., B.S. in L.S. 
Instructor in Children's Literature, 
Simmons College; Coeditor, Illus- 
trators of Children's Books. 
Illustrators Biographies 
Villmow, Jack R., B.S., M.S., Ph.D. 
Assistant Professor of Geography, 
Ohio State University. 
European Geography Articles 
Vinton, Iris, A.B. 
Director, Publications Service, Boys’ 
Clubs of America. 
Boys’ CLUBS oF AMERICA 


Vogel, Herbert O. 


Sales-Engineering Representative, 
Stewart-Warner Corporation. 
SPEEDOMETER 


Vogel, Leroy, Th.B., Th.M., Ph.D. 
Dean, Centenary College. 
CENTENARY COLLEGE 


Voigt, Edwin Edgar, B.S., D.D. 
Former President, Simpson College. 

Simpson COLLEGE 
Von Braun, Wernher, B.A., Ph.D. 
Director, George C. Marshall Space 
Flight Center, National Aeronautics 
and Space Administration; Author, 
First Men to the Moon; Coauthor, 
Across the Space Frontier. 

Space TRAVEL 


Vucinich, Wayne S., A.B., M.A., Ph.D. 
Professor of History, Stanford Uni- 
versity. SHKODËR 


Wade, John W., LL.M., S.J.D. 
Dean, Law School, Vanderbilt Uni- 
versity. Law Articles 
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Wagener, Poul 
Staff Artist, Tur Workup Book. 
State Historical Maps; 
Акму and Navy Historical Maps 


Wagenknecht, Edward, M.A., Ph.D. 
Professor of English, Boston Univer- 
sity; Author, Cavalcade of the American 
Novel. 
American Authors Biographies 
and Literature Articles 


Waggoner, Hyatt H., A.M., Ph.D. 
Professor, American Literature, 
Brown University; Author, Haw- 
thorne: A Critical Study. 

HAWTHORNE, NATHANIEL 


Wagley, Charles, ^.B., Ph.D. 
Professor of Anthropology, Colum- 
bia University. 

South American Indian Articles 
Wagner, Arnold, B.S., M.S., M.D. 
Assistant Professor of Medicine, 
Northwestern Medical School. 

CHOLESTEROL 


Wahlquist, John T., B.S., M.S., Ph.D. 
President, San Jose State College. 
San Jose Stare COLLEGE 


Wahlstrom, Eric A., B.A., B.D., D.D. 
Professor Emeritus of New Testa- 
ment Language and Literature and 
Vice-President, Augustana Theolog- 
ical Seminary. Biere 


Wahlstrom, Ernest E., M.A., Ph.D. 
Professor of Geology, University of 
Colorado. Geology Articles 


Waite, Robert G. L., Ph.D. 
Brown Professor of History, Williams 
College. European History Articles 
Waite, Rollin W., B.S., M.S. in E.E. 
Former Assistant to the Dean, Case 
Institute of Technology. 

CASE INSTITUTE OF TECHNOLOGY 


Waksman, Selman A., D.Sc., Ph.D. 
Discoverer of Streptomycin; Former 
Director, Institute of Microbiology, 
Rutgers University; Nobel Prize 
Winner in Physiology and Medicine, 
1952. MICROBIOLOGY, 
INSTITUTE OF; STREPTOMYCIN 
Walker, John H. 
Executive Secretary, Society of 
American Florists. FLORIST 
Wall, Charles C., A.B. 
Director, Mount Vernon Ladies’ As- 
sociation. MOUNT VERNON; 
MOUNT VERNON LADIES’ ASSOCIATION 
Wall, Florence E., M.A., F. A.T.C. 
Consultant; Author, Opportunities in 
Beauty Culture. Perfume Articles 
Wallace, George J., A.B., M.A., Ph.D. 
Professor of Zoology, Michigan State 
University. Bird Articles 


Wallace, Willard M., B.A.,M.A., Ph.D. 
Professor of History, Wesleyan Uni- 
versity. Political Leaders Biographies 


Wallace, William J. L., M.A., Ph.D. 
President, West Virginia State Col- 
lege. West VIRGINIA STATE COLLEGE 
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Wallbank, T. Walter, А.В., А.М., Ph.D. 
Professor of History, University of 
Southern California; Author, Civili- 
zation: Past and Present; Man's. Story: 
World History in Its Geographic Setting. 
WoRrtD; African and Indian 
Leaders Biographies 


Waller, George M., B.A., M.A., Ph.D. 
Head, Department of History and 
Political Science, Butler University. 
Political Leaders Biographies 
Wallis, Charles L., В.А., М.А., B.D. 
Professor of English, Keuka College; 

Editor, The Funeral Encyclopedia. 
Funeral Customs Articles 


Wallis, Wilson D., А.М., B.Sc., Ph.D. 
Professor of Sociology, Annhurst Col- 
lege. SUPERNATURALISM 

and Related Articles 


Walsh, James A., B.A. 
Public Relations Director, 
John’s University. 

SAINT Joun’s UNIVERSITY 
Walsh, Michael P., $.].; Ph.D. 
President, Boston College. 

Boston COLLEGE 

Walsh, Warren B., А.В., А.М., Ph.D. 
Professor of Russian History and 
Chairman, Board of Russian Studies, 
Syracuse University; Author, Read- 
ings in Russian History. 

Russian History Articles 


Walter, Erich A., A.B., A.M. 
Secretary of the University, Univer- 
sity of Michigan. 
MICHIGAN, UNIVERSITY OF 

Walton, W. T., B.A., B.D. 
Vice-President, Hardin-Simmons 
University. 

HARDIN-SIMMONS UNIVERSITY 
Ward, R. P., B.A., M.A. 
Former President, Pan American 
College. PAN AMERICAN COLLEGE 
Warfel, Harry R., A.B., A.M., Ph.D. 
Professor of English, University of 
Florida. 

American Novelists Biographies 
Warmer, George A., A.B., S.T.B., D.D. 
Vice-President for University Affairs, 
Boston University. 

Boston UNIVERSITY 


Warner, J. C., Ph.D., D.Sc., LL.D. 

President, Carnegie Institute of Tech- 

nology. CARNEGIE INSTITUTE 
or TECHNOLOGY 


Warren, Glenn B., B.S., Sc.D. 
Vice-President, General Electric 
Company, Consulting Engineer, Tur- 
bine Division. TURBINE 
Warren, H. C. 
TOUGALOO SOUTHERN 
CHRISTIAN COLLEGE 
Warren, Harris G., A.M., Ph.D. 
Chairman, Department of History, 
Miami University; Author, Paraguay, 
An Informal History; Herbert Hoover 
and the Great Depression. 
Hoover, HERBERT C.; 
ASUNCIÓN; GRAN CHACO 


Saint 


Jor Today. 


Warren, Leon H., M.Sc., LL.B. M.D, 
Consultant, Department of Derma- 
tology, University of Michigan. Au- 
thor, Handbook of Skin Diseas 
Medical Articles 


Washa, George W., B.S., M.S., Ph.D. 
Chairman, Department of Engineer- 
ing Mechanics, University of Wis- 
consin; Author, Materials of Construc- 
tion. Building Materials Articles 


Watkins, Ralph K., B.S., M.A., Ph.D. 
Professor of Education, University 
of Missouri; Author, General Science 
NATURE Srupy 
Watson, Fletcher G., M.A., Рһ.1). 
Professor, Harvard University; Au- 
thor, Between the Planets. 

Astronomy; METEOR 


Watson, Goodwin, A.B., M.^., Ph.D. 
Professor of Education, Teachers 
College, Columbia University. 
Philosophy Articles 

Watson, Richard L., Jr., B.A., Ph.D. 
Associate Professor of History, Duke 
University. 

Political Leaders Biographies 
Watt, Earl J., А.В., A.M. 
Coordinator of Special Services, 
Lowell Technological Institute. 
LOWELL TECHNOLOGICAL INSTITUTE 


Waugh, Albert E., M.S. 

Provost and Professor of Economics, 

University of Connecticut; Author, 

Elements of Statistical Method. 
Sratistics and Related Articles 


Wax, Jack, B.S. 
Editor, Craft, Model & Hobby Industry. 
Hobby Articles 


Weaver, Robert B., М.А. 

Director, Education Department, 
Indiana State Chamber of Com- 
merce; Former Superintendent of 
Schools, Goshen, Ind. PIONEER Lire 


Webb, Herschel, A.M., Ph.D. 
Assistant Professor of Japanese, Co- 
lumbia University. 
Japanese Cities Articles 

Weber, Ernst, D.Eng., D.Sc. 
President, Polytechnic Institute of 
Brooklyn. BROOKLYN, 

POLYTECHNIC INSTITUTE OF 
Weber, Henry, B.A. 
Director, United Community Cam- 
paigns of America. UNITED FUND 
Weber, Robert L., В.А., М.А., Ph.D. 
Associate Professor of Physics, Penn- 
sylvania State University; Author, 
College Physics. Physics Articles 
Weber, Walter A., B.S. 
Staff Artist, National Geographic 
Society. — ANIMAL Color Paintings 


Webster, Edith Lillian Smith, B.A. 
Author, The Science of Everyday Life. 
Communication Articles 


Wedberg, Stanley E., B.S., Ph.D. 

Head, Department of Bacteriology, 

University of Connecticut. 
Bacteriologists Biographies 


Weeks, Edward A., B.S., Litt.D. 
Lditor, Atlantic Monthly. MAGAZINE 
Weeks, 1. D., A.B., M.A., LL.D. 
President, University of South Da- 
ota. Sourn DAKOTA, University OF 
Weems, P. V. H., B.S. 
\uthor, Marine Navigation. 
NAVIGATION 

el, Gustave, S.J.; Ph.D., S. T.D. 
ofessor of Ecclesiology, Woodstock 
College Popes Biographies 
Weigle, Richard D., M.A., LL.D., Ph.D. 
President, St. John's College. 

Sr. Jous's COLLEGE 


Weimer, Arthur M., A.B., A.M., LL.D. 
Dean, School of Business, Indiana 
University. INDIANA 


Weinreich, Uriel, Ph.D. 

Chairman, Department of Linguis- 

ucs, Columbia University; Author, 

College Yiddish. YIDDISH LANGUAGE 
AND LITERATURE 


Weinstock, Herbert 
\uthor, Music as an Art. 

Composers Biographies 
Weir, T. R., В.А., M.A., Ph.D. 
Professor and Chairman, Depart- 
ment of Geography, University of 
Manitoba. MANITOBA 
Weitzel, Carl J. 
!_secutive Director of Field Founda- 
tions of Illinois. 

Fiero (family) 

Weller, Allen S., Ph.B., A.M., Ph.D. 
Dean, College of Fine and Applied 
Arts, University of Illinois. PAINTING 


Weller, Thomas H., M.S., M.D., LL.D. 
Head, Department of Tropical Pub- 
lic Health, Harvard University; No- 
bel Prize Winner in Physiology and 
Medicine, 1954. 

Parasitic Discase Articles 


Welles, C. Bradford, B.A., Ph.D. 
Professor of Ancient History, Yale 
University. 

Ancient Greece History Articles 
Welles, Samuel Paul, A.B., Ph.D. 
Lecturer and Principal Museum Pa- 
lcontologist, University of California, 
Berkeley; Coauthor, From Bones to 
Bodies. PREHISTORIC ANIMAL 


Wells, J. M., B.S., М.А. 

Curator, The Wing Foundation, 

Newberry Library, Chicago. 
Letters of the Alphabet Articles 

Welsh, Donald H., B.S., M.A., Ph.D. 

Former Professor of History, General 

Beadle State Teachers College. 

MONTANA 


Wentorf, Robert H., Jr., B.S., Ph.D. 


Research Associate, General Electric 
Research Laboratories. BORAZON 


Wentz, AbdelRoss, Ph.D., D.D., LL.D. 

Professor Emeritus of Church His- 

tory, Gettysburg Seminary. 
Reformation Articles 


CONTRIBUTORS AND CONSULTANTS 


Wermer, Paul L., Ph.G., M.D. 
Executive Medical Director, City of 
Hope Medical Center. Horuoxe 


Wessel, Miriam A. 

Chief, Main Library Children's 

Room, Detroit Public Library. 
BIBLIOGRAPHY CONSULTANT 


Wessell, Nils Yngve, Ph.D., Sc. Ed. D. 
President, Tufts University. 
Торт; Untversrry 


West, Richard S., Jr., A.B., М.А. 

Professor of English, History, and 
Government, United States Naval 
Academy; Author, Admirals of Amer- 


ican 3 
U.S. Naval Leaders Biographies 


West, Robert C., А.В., М.А., Ph.D. 
Professor of Geography and Anthro- 
pology, Louisiana State University; 
Author, Pacific Lowlands of Colombia. 
COLOMBIA; BOGOTA 


Westerhoff, Harold E. 

Executive Secretary, International 

Society of Christian Endeavor. 
CHRISTIAN ENDEAVOR 


Westermann, Edwin J., ^.M., Ph.D. 

Profesor and Chairman, Depart- 
ment of History, University of Kan- 
sas City. French History Articles 


Westmeyer, К. E., B.S.C., M.A., Ph.D. 
Head, Department of General Busi- 
ness, University of Arkansas; Author, 
Economics of Transportation. 
Businessmen Biographies 


Westwood, Richard W., А.В. 
President, American Nature Associa- 
tion. AMERICAN NATURE ASSOCIATION 


Wetmore, Alexander, Ph.D., D.Sc. 

Research Associate, Smithsonian In- 

stitution; Author, The Book of Birds. 
Bird Articles 


Whaley, W. Gordon, Ph.D. 

Director, Plant Research Institute, 
University of Texas; Author, Biology 
Sor Everyone. Lire 


Wheary, Warren, B.S. 
Former President, American Bad- 
minton Association. BADMINTON 


Wheat, Maxwell C., Jr., B.A. 
Former Editor, American Cancer Soci- 
ety Bulletin. 

CANCER SOCIETY, AMERICAN 


Wheaton, William L. C., Ph.D. 
Professor of City Planning and Di- 
rector, Institute for Urban Studies, 
University of Pennsylvania. 

Crry and Related Articles 


Wheeler, Benjamin Webb, М.А. 
Professor of History, University of 
Michigan. European Cities Articles 


Wheeler, Raymond H., Ph.D. 
Member of Faculty, Babson Institute 
of Business Administration; Author, 
Science of Psychology. 

Psychology Articles 


Wheeler, Sere Н., B.A., В.1.$., М.А. 
Assistant Professor, School of Librar- 
ianship, University of Washington. 
LrrkkATURE FOR CHILDREN; 
STORYTELLING 


Whetten, Lester B., B.A., М.А. 
Director, Public Relations, Brigham 
Young University. 

Bricuam Youno Universrry 
Whicher, George Frisbie, M.A., Ph.D. 
Former Profesor of English, Am- 
Веги College; Author, This Was a 
Poet, А Critical Biography of Emily 
Dickinson, Literature Articles 


Whicher, Stephen E., A.B., M.A., Ph.D. 
Professor of English, Cornell Uni- 
versity; Author, Freedom and Fate: 
An Inner Life of Ralph Waldo Emerson, 

Emerson, RALPH WALDO 


Whipple, Fred L., A.B., M.A., Ph.D. 

Director, Smithsonian Astrophysical 
Observatory; Professor of Astron- 
omy, Harvard University; Author, 
Earth, Moon and Planets. Moon 


Whitaker, Arthur P., В.А., Ph.D. 
Professor of Latin-American History, 
University of Pennsylvania; Author, 
The United States and the Independence 
of Latin America. 

Latin America Articles 


Whitaker, J. Russell, B.S., M.S., Ph.D. 
Chairman, Department of Geog- 
raphy, George Peabody College for 
Teachers; Coauthor, American Re- 
sources; Member, Editorial Advisory 
Board, THE Wonrp Book. 
CONSERVATION; TENNESSEE; 
СЕОСВАРНУ and Related Articles 


Whitaker, R. F., Ph.B., LL.B. 

Assistant to the President, Emory 
University. EMORY UNIVERSITY 
White, C. Langdon, B.S., Sc.D., Ph.D. 
Professor of Geography, Stanford 
University. Geography Articles 
White, Harvey E., А.В., Ph.D. 

Vice-Chairman, Department of 
Physics, University of California, 
Berkeley. Puvsics; ZEEMAN EFFECT 


White, J. H., В.А. 

Curator of Land Transportation, 
U.S. National Museum, Smithsonian 
Institution. "Transportation Articles 


White, Lee A., A.B., M.A., LL.D. 

Former Director of Public Relations, 

Cranbrook Institutions. 
CRANBROOK INSTITUTIONS 


White, Thomas D., А.В., А.М. 

Assistant to the Director, University 
Relations-News Bureau, Indiana 
University. INDIANA UNIVERSITY 


White, William R., Th.D., D.D. 
President, Baylor University. 
BAYLOR UNIVERSITY 


Whitehead, E. R., B.S., M.S., Ph.D. 
Director, Department of Electrical 
Engineering, Illinois Institute of 
Technology. 

Electrical Engineering Articles 
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Whitford, A. E., Ph.D., Sc.D. 
Director, Lick Observatory, Univer- 
sity of California. 
Lick OBSERVATORY 
Whitney, David C., В.А. 
Managing Editor, Тне Wonrp Book. 
WASHINGTON, GEORGE 
Whittier, Sumner G., В.А. 
Administrator of Veterans Affairs, 
Veterans Administration, Washing- 
ton, D.C. GI Вил. or Ricuts 
Wickens, Delos D., А.В., M.A., Ph.D. 
Professor of Psychology, Ohio State 
University; Coauthor, Psychology. 
PsvcuoLocv 
Wickes, George A., B.A., M.A., Ph.D. 
Associate Professor of English, Har- 
vey Mudd College and Claremont 
Graduate School. 
English Literature Articles 
Wiens, Herold J., M.A., Ph.D. 
Chinese Area Specialist; Associate 
Professor of Geography, Yale Uni- 
versity. Hu Sum 


Wieting, C. Maurice, A.B., M.A., Ed.D. 
Author, How to Teach Consumers? Co- 
operation. 

CONSUMPTION; COOPERATIVE 


Wiggans, Roy G., B.S., M.S., Ph.D. 

Professor of Plant Breeding, College 

of Agriculture, Cornell University. 
Plants Articles 


Wiita, Mae M., B.E., B.S., M.A. 
School Librarian, Phoenix, Ariz. 
BIBLIOGRAPHY CONSULTANT 


Wild, Payson S., Jr., Ph.D., LL.D. 

Vice-President and Dean of Facul- 

ties, Northwestern University. 
Government Articles 


Wilder, Philip S., B.S., Ed.M. 
Assistant to the President, Bowdoin 
College. BowporN COLLEGE 


Wildhagen, A. R., A.B., A.M. 

Assistant Director of Public Infor- 

mation, University of Illinois. 
ILLINOIS, UNIVERSITY OF 


Wildy, Lois, M.A. 

Executive Director, Illinois Chil- 

dren’s Home and Aid Society. 
CHILD WELFARE 


Willcox, W. B., B.A., B.F.A., Ph.D. 
Professor of History, University of 
Michigan; Author, Star of Empire: A 
Study of Britain as а World Power, 
1485-1945. Military and Political 
Leaders Biographies 


Willham, Oliver S., B.S., M.S., Ph.D. 
President, Oklahoma State Univer- 
sity of Agriculture and Applied 
Science. 

OKLAHOMA STATE UNIVERSITY OF 
AGRICULTURE AND APPLIED SCIENCE 


Williams, Arnold, A.B., M.A., Ph.D. 
Professor of English, Michigan State 
University; Author, The Characteri- 
zation of Pilate т the Towneley Plays. 

British Authors Biographies 
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Williams, C. S. A., A.B. 1 
President, Bates Manufacturing Com- 
pany. NUMBERING MACHINE 


Williams, David, M.A., D.Litt. 
Professor of Welsh History, Univer- 
sity College of Wales, Aberystwyth; 
Author, A History of Modern Wales. 
WALES 


Williams, Ernest W., Jr., M.S., Ph.D. 
Professor of Transportation, Grad- 
uate School of Business, Columbia 
University; Coauthor, Economics of 
Transportation. TRANSPORTATION 


Williams, Esther 
Swimmer and Motion-Picture Ac- 
tress. SwiMMING Poor 


Williams, Harry E. 
Adjutant General, United Spanish 
War Veterans. 

SPANISH WAR VETERANS, UNITED 


Williams, Hermann Warner, Jr., Ph.D. 
Director, Corcoran Gallery of Art. 
Corcoran GALLERY OF ART 


Williams, Irving G., А.В., M.A., Ph.D. 
Professor of History, St. John's Uni- 
versity; Author, The American Vice- 

Presidency: New Look. 
VICE-PRESIDENT OF THE UNITED 
States and Related Articles 


Williams, James R., B.A. 
Vice-President, Health Insurance In- 
stitute. INSURANCE 


Williams, Jerre S., A.B., LL.B. 
Professor, University of Texas Law 
School; Author, The Supreme Court 
Speaks. Supreme Court Justices 
Biographies and Related Articles 


Williams, Robley C., Ph.D. 

Professor of Virology and Associate 

Director, Virus Laboratory, Uni- 

versity of California, Berkeley. 
ELECTRON MICROSCOPE 


Williams, Stephen Culver, B.S., Ph.D. 
Associate Professor, University of 
Pennsylvania School of Medicine. 

Embryology Articles 


Williams, T. Harry, B.E., Ph.M., Ph.D. 
Boyd Professor of History, Louisiana 
State University; Author, Lincoln and 
His Generals. 

Суп, WAR; RECONSTRUCTION 


Williams, Walter G., Ph.D., Litt.D. 
Professor of the Old Testament, ШҤ 
School of Theology; Author, The 
Prophets: Pioneers to Christianity. 

Old Testament Leaders Biographies 


Williams, Walter R., Jr., Ph.D 

State Director, Vocational and Adult 

Education, University of Florida. 
Metal Products Articles 


Williamson, Harold F., M.A., Ph.D. 
Professor of Economics, Northwest- 
ern University. 

Businessmen Biographies 


Willis, Margaret, B.A., M.A. 
Associate Professor, Social Science 
Education, Ohio State University. 


Sociology Articles 
Willoughby, W. R., B.A., M.A., Ph.D. 
Professor of History and Govern- 


ment, St. Lawrence University. 
Sr. LAWRENCE SEAWAY 


Wilman, Joe 

Professional Bowler and Bowling In- 

structor; Author, Better Bowling. 
BOWLING 


Wilson, Edward L., B.A. 
Managing Director, Mobile Homes 
Manufacturers Association. TRAILER 


Wilson, Eldred D., B.S., M.S., Ph.D. 
Geologist, Arizona Bureau of Mines, 
University of Arizona. 

Geology Articles 


Wilson, John A., A.B., M.A., Ph.D. 

Andrew MacLeish Distinguished 
Service Professor of Egyptology, Uni- 
versity of Chicago; Author, Burden of 
Egypt. EGYPT, ANCIENT 


Wilson, Knox, A.B., A.M., Ph.D. 
Professor of English, Davis and El- 
kins College; Coauthor, Myths and 
Legends of All Nations. FOLKLORE 
and Literary Characters Articles 


Wilson, Logan, M.A., Ph.D., LL.D. 
President, University of Tex: 
Texas, UNIVERSITY OF 


Wilson, Mitchell, B.Sc., M.A. 
Author, American Science and Inven- 
tion. INVENTION 


Wilson, O. W., A.B. 
Superintendent, Chicago Police De- 
partment; Former Dean, School of 
Criminology, University of Califor- 
nia; Author, Police Administration; 
Police Records. 

Police Administrators Biographies 


Winchester, A. M., A.B., M.A., Ph.D. 
Head, Biology Department, Stetson 
University; Author, Heredity and Your 
Life; Biology and Its Relation to Man- 
kind. Biologists Biographies 


Wing, Leonard W., A.B., Ph.D. 

Ornithologist; Author, Natural His- 
tory of Birds; Practice of Wildlife Con- 
servation. Bird Articles 


Winn, Frank 

Director of Public Relations, Inter- 
national Union of United Automo- 
bile, Aircraft and Agricultural Im- 

plement Workers of America. 
UNITED AUTOMOBILE, 
AIRCRAFT AND AGRICULTURAL 
IMPLEMENT WORKERS OF AMERICA, 
INTERNATIONAL UNION OF 


Winther, O. O., Ph.D. 

Professor of History, Indiana Uni- 

versity; Author, The Great Northwest. 
U.S. History Articles 


Wirth, Louis, Ph.B., M.A., Ph.D. 
Former Professor of Sociology, Uni- 
versity of Chicago. GHETTO 


Wiseman, Paul W., В.А. 

irman, Publications Division, 

I he Mountaineers, Seattle, Wash. 
MOUNTAIN CLIMBING 


Wish, Harvey, B.S., M.A., Ph.D. 
Professor of History, Western Re- 
rve University; Author, Contem- 
iry America. 
Political Leaders Biographies 


Witt, Paul М. F., B. S. Ed., М.А. 

Professor of Education, Tez 

College, Columbia University. 
AUDIO-VISUAL AIDS 


Wittich, F. W., M.D. 
Secretary-Treasurer and Past Presi- 
he American College of Aller- 
fanaging Editor, Annals of Al- 

AsrHMA; Hay FEVER 


Witting, C. J., B.S. 
Vice-President, Westinghouse Elec- 
tric Corporation. APPLIANCES 


Wittwer, S. H., B.S., Ph.D. 
Professor of Horticulture, Michigan 
State University. Vegetable Articles 


Wolf, H. Carl 
Former Managing Director, Amer- 
ican Gas Association. Gas 


Woif, Joseph Charles 

Librarian in Charge of Historical 
Genealogy, Newberry Library, Chi- 
GENEALOGY 


Wolff, Harold G., B.S., M.A., M.D. 

Anne Parrish Titzell Professor of 
Medicine (Neurology), Cornell Uni- 
versity Medical College; Coauthor, 
Pain Sensations and Reactions. PAIN 


cago. 


Wolff, Reinhold P., Ph.D. 

Director, Bureau of Business and 
Economic Research, University of 
Miami. FLORIDA 


Wolfgang, Marvin E., M.A., Ph.D. 
ciate Professor of Sociology, Uni- 
ty of Pennsylvania; Author, Pat- 
ferns in Criminal Homicide. 

Criminal Punishment Articles 


Wolfsohn, Venlo J., B.S. 
Former Director of Public Relations, 
Amvets. AMVETS 


Wolfson, Albert, Ph.D. 
Professor of Biological Sciences, 
Northwestern University. 

Bird Articles 


Wolfson, Theresa, Ph.D. 
Professor of Economics, Brooklyn 
College. Woman 


Wood, Arthur Evans, Ph.D. 
Former Professor of Sociology, Uni- 
versity of Michigan. 

Punishment Articles 


Wood, Howard C., B.S. 

Bridge Engineer, California Toll 

Bridges. SAN FRANCISCO-OAKLAND 
Bay BRIDGE 


CONTRIBUTORS AND CONSULTANTS 


Wood, William R., M.A., Ph.D. 
Academic Vice-President, University 
of Nevada. NEVADA, Universrry OF 
Woodress, James, A.B., M.A., Ph.D. 
Associate Professor of English, San 
Fernando Valley State College; Au- 
thor, A Yankee s Odyssey. 

American Authors Biographies 
Woods, Gurdon G. 
Director, California School of Fine 
Arts. CALIFORNIA SCHOOL 

or Fine Arts 


Woods, К. H., F 1.А., Ph.D. 
President, Murray State College. 
Murray STATE COLLE 
Woodward, Carl R., Ph.D., D.Sc. 
President Emeritus, University of 
Rhode Island. 
RHODE ISLAND, UNIVERSITY OF 


Worcester, Donald E., M.A., Ph.D. 
Professor of History, University of 
Florida. 

Political Leaders Biographies 
Worley, Clair L., B.A., M.S., Ph.D. 
Head, Biological Sciences, Youngs- 
town University. Biology Articles 
Worthley, Harlan N., Ph.D., D.Sc. 
Chief, Office of the Director of De- 
fense Research and Engineering, 
Office of the Secretary of Defense. 

GERM WARFARE 


Wright, Helen, B.A., M.A. 
Author, Palomar: The World's Largest 
Telescope. Astronomers Biographies 


Wright, Louis B., Ph.D., Litt.D., LL.D. 
Director, Folger Shakespeare Li- 
brary. 

FOLGER SHAKESPEARE LIBRARY 


Wright, Stephen J., B.S., M.A., Ph.D. 
President, Fisk University. 
Fisk UNIVERSITY 


Wright, Walter, B.S., M.A., Ph.D. 
Professor of English, University of 
Nebraska. Authors Biographies 


Wuorinen, John H., A.B., A.M., Ph.D. 
Professor of History, Columbia Uni- 
versity; Author, Finland and World 
War II. FINLAND; LAPLAND 


Wyman, Donald, B.S., M.S.A., Ph.D. 
Horticulturist, Arnold Arboretum, 
Harvard University; Author, Shrubs 
and Vines for American Gardens. 
Flower Articles 


Wyman, Walker D., B.Ed., M.A., Ph.D. 
Chairman, Division of Social Sci- 
ences, Wisconsin State College, River 
Falls; Author; Coeditor, The Frontier 
in Perspective. Frontier Life Articles 


E 


Yates, Raymond F. 

Author, A Boy and a Battery; 3100 

Needed Inventions. Applied Science 
and Mechanics Articles 


Yeager, W. Hayes, A.B., M.A., LL.D. 
Chairman, Department of Speech, 
Ohio State University; Author, Effec- 
tive Speaking for Every Occasion. 
Public Speaking Articles 


York, Robert M., А.В., А.М., Ph.D. 
Professor of History, University of 
Maine. MAINE 


Youmans, W. B., M.D., Ph.D. 
Chairman, Physiology Department, 
University of Wisconsin; Author, 
Human Physiology. Dermatology and 
Physiology Articles 


Young, Marian C., B.E., B.S. in L.S. 
Chief, Children's Department, De- 
troit Public Library. BIBLIOGRAPHY 

CONSULTANT 


Young, Percy M., M.A., Mus. D. 
Director of Music, Wolverhampton 
and Staffordshire College of Tech- 
nology, Wolverhampton, England; 
Author, Music Makers of Today; Criti- 
cal Dictionary of Composers. 
Composers Biographies 


Young, Stanley P., B.S. 

Author, Sketches of American Wildlife; 
Former Senior Biologist, Fish and 
Wildlife Service, U.S. Department 
of the Interior. Animal Articles 


Young, William E., А.В., M.A., Ph.D. 
Division Director, New York State 
Education Department. 

New York and Related Articles 


Youngken, Heber W., Ph.D., Sc.D. 

Emeritus Professor of Pharmacog- 
nosy and Botany, Massachusetts Col- 
lege of Pharmacy. Medical Articles 


Zellers, John B., B. A. 

Assistant to General Sales Manager, 

Typewriter Supplies, Remington Rand 

Division, Sperry Rand Corp. 
НЕСТОСКАРН 


Ziebold, Edna В., В.А. in L.S. 
Director, School Library Service, 
San Diego County Schools, San 
Diego, Calif. 

BIBLIOGRAPHY CONSULTANT 


Zimmer, Mary R., B.S. 
Former Staff Writer, Business Week. 
GENERAL MOTORS CORPORATION 


Ziskind, Samuel J., B.A., M.A. 
Senior Associate Editor, Army Infor- 
mation Digest. ARMY, UNITED STATES 


Zornow, William F., A.B., A.M., Ph.D. 
Former Assistant Professor of His- 
tory, Kansas State College of Agri- 
culture and Applied Science; Author, 
Kansas: A History of the Jayhawk State. 

Kansas and Related Articles 


Zurcher, Arnold J., A.M., Ph.D. 
Executive Director, Alfred P. Sloan 
Foundation. 

SLOAN FOUNDATION, ALFRED P. 


Zworykin, Vladimir Kosma, D.Sc. 
Director, Medical Electronics Center, 
Rockefeller Institute; Honorary Vice- 
President and Consultant, Radio 
Corporation of America; Coauthor, 
Television in Science and Industry. 
TELEVISION; Electronics Articles 
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HOW TO GET THE MOST OUR 


ГнЕ Wonrp Book ENcvctLorEpiaA is a tool for learning. Like other 
has been carefully designed to do a certain job in the best 
ssible. WoR Book's is to provide information 

iccurat« standable, easy-to-find information. Years of care- 

il research and planning have gone into producing an encyclo- 

pedia that is easy t cad and simple to use. To get the most out 


of Wonrp Book, a reader should know what kind of information 
contains and how the information is arranged. This eight-page 


| WorLD Book readers use the encyclopedia, 


section aims t 


An encyclopedia is a special kind of reference book concerned with 
vho, what, when, where, how, and why. WORLD Book tells about 
people, places, things, and ideas. It tells about them with articles 
arranged in alphabetical order, from A through Z. For example, 
this volume of Wonrp Book contains all the subjects that begin 
with *A", such as Africa, Agriculture, Air, and Airplane. The 
second volume of Wonrp Book has articles on all the subjects 


that start with *B" and so on. 


THE WORLD BOOK IS ARRANGED SO THAT . + o 
YOU CAN FIND WHAT YOU WANT 


A Single Alphabetical Order makes 
it easy to find information. All the 
articles that begin with the letter "A" 
are in Volume A, everything that 
starts with "B" in Volume B, and so on. 
No index searching is needed with 
Wonrp Book. All the articles and 
cross references are in one alpha- 
betical order arranged like a tele- 
phone book from A through Z. For 
example, all the places starting with 
"New" are together. New ersey 
comes before New Mexico which pre- 
cedes New Orleans. Following these 
are articles such as Newark, Newbery, 
Newfoundland, and Newspaper. 


Е WORLD BOOK 


Boos ful ma vays. Most | $ 
‹ ) re h for school ass ‹ Woro B 
d so that it fits in closel h school 
/ 
K WorLD Book editors ask, “What do fifth grader 
out airplanes?" Wonrp Book's researchers fine 
Then the editors organize articles to reflect differing inter 


levels. The AIRPLANE article in this volume is a 


xample of how Wonrp Book articles are developed 


p Book is also fun to read. A reader browses through WORLD 
ist as he browses through several books in a library, stop- 
read what interests him. WORLD Book gives readers 
ess hours of relaxation and enjoyment. They look at the 
, study the maps, and let their curiosity carry them from 
to topic. Worip Book users often discover new interests, 
and sometimes careers just from browsing through the 

of the encyclopedia. This is just part of the value to be re- 
| from learning how to LOOK-IT-UP in Tug Wor tp Book. 


-IT-UP IN THE WORLD BOOK TO FIND OUT • « « 


invented the reaper? Who were the Four Horsemen of Notre 
Dame? Who was the Wizard of Menlo Park? 


are the problems of space travel? What is the popular name for 
Pennsylvania? What causes a tornado? What does a painter 
paint? 


was the telephone invented? When did World War | start? 
When was Beethoven born? When did the Philippines gain 
independence? 


is the highest mountain? Where can you see a natural bridge? 
Where was Hitler born? 


did Lewis and Clark cross North America? Why is the grass 
green? Why is the sky blue? Why was the United Nations formed? 


does a rocket work? How does a bill become a law? How do you 
mix concrete? How tall is the Empire State Building? 


THE WORLD BOOK IS THE STARTING PLACE FOR ALL SEA? CHES 


To Get Quick Facts. Use Wort.p Book to check facts, 
verify information, and settle arguments. These boys 
cannot agree on the height of a badminton net. They 
could just keep on arguing. Instead, they LOOK-IT-UP. 


We go directly to the subject 
Badminton, in the B volume. 
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Choose the Key Word. The boys start their search 
by selecting the Key Word— badminton. They go to 
WORLD Book and choose the B volume. They know 
they won't have to search from volume to volume. 
WORLD Book is arranged so that people will find 
information in the place where they are most likely to 
look for it. 


Use the Guide Words. The boys use the Guide 
Words found at the top of most pages. The Guide 
Words help them locate the Key Word quickly. As 
they flip through WorLD Book, they see Guide 
Words beginning with "Ba" and know they are close 
to the WORLD Book article on Badminton. 


Find Key Phrases Printed in Heavy Type. 
WORLD Book articles are carefully organized into 
sections. Each section is headed by a label in heavy 
type that tells what information it contains. Illustra- 
tions also have Key phrases in heavy type. The boys 
find the label Diagram of a Badminton Court on 
a diagram that settles their argument. 


Writing a Report for School. Grace's Social Studies class is 
studying the Westward Movement, and she has to write a report 
on some part of it. Grace decides the Oregon Trail would be in- 
teresting and picks that as her topic. She turns to WORLD Book. 
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Finding the Specific Article. Using 
Key Words and Guide Words, Grace 
quickly finds the article Oregon Trail. 
She reads the article and carefully 
studies the accompanying map. 
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Following Up Cross References. 
While looking through the Westward 
Movement article, Grace notices a 
Cross Reference to Indian Wars. She 
makes a note to check this article later. 


Reading the General Article. 
Grace decides she wants more back- 
ground information and turns to the 
general article on the entire West- 
ward Movement, which she scans. 


Checking Related Articles. Grace 
also looks through the list of Related 
Articles, another kind of Cross Refer- 
ence. She finds biographies that she 
wants to read. 


(BA7 
= 


Using Key Phrases, Grace finds a 
section that tells her what happened 
during the period just before the first 
journey on the Oregon Trail. This will 
help her understand the Trail's history. 


Other Alphabetical Entries may 
only be Cross References. Grace looks 
up the Key Words Overland Trail, 
which is a Cross Reference to the 
article Trails of Early Days. 
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Terrain Maps show 
what the land looks like 
from the air. They also 
depict natural vegeta- 
tion, major cities, and 
railroad lines. 


Political Maps show 
state, province, and 
county boundaries. 
They also show cities, 
towns, and major 
roads, 


Historical Maps high- 
light major events in 
fhe history of coun- 
tries, states, and 
provinces. 


Specialty Maps pro- 
vide an easy way to 
picture population 
density, territorial ex- 
pansion, rainfall, and 
information on farming 
and industry. 


Location Maps help pinpoint 
tinent, country, state, or provi 
relation to other nearby regio 


arative Area Maps contrast 
е of a country, such as Mexico, 
familiar area, such as the 
d of the United States, 


MAPS 


The more than 1,725 maps 
in WoRrp Book help make 
geography, history, and 
other social studies subjects 
come alive. Each of these 
maps is placed where it will 
be most useful. For example, 
each of the more than 170 
full-color Terrain Maps is 
found with the article de- 
scribing the specific state, 
province, country, or conti- 
nent. The main kinds of 
Womnrp Book maps аге 
shown on this page. Гог more 
information on how to read 
maps, see the Map article. 


DIAGRAMS 
AND 
PICTURES 


The more than 22,400 illus- 
trations in WORLD BOOK 
make learning easy and fun. 
More than 5,900 illustrations 
are in color. All visual aids 

the latest techniques to 
present information. WORLD 
Book editors and artists make 
special efforts to make sure 
text, pictures, and captions 
work together for maximum 
ease of use. 


Diagrams supplement 
text to explain compli- 
cated processes or tell 
how to make ond do 
interesting things. 


Charts and Graphs 
present statistics in an 
easy-to-use form, with 
meaningful compari- 
sons to aid under- 
standing. 


Pictographs are spe- 
cial charts and dia- 
grams that let the 
reader "see" statistics 
and statistical com- 
parisons. 


ин 
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Colifornia. . . ...15,251,000 


Washington... .. 5,730,000 
Oregon... ...... 5,588,000 
Michigan. . ...... 1,038,000 


FIVE LEADING PEAR STATES 


05000600 
56660684 


bbbbbé 
bbbbbi 
ò 


New Үо&......... 503000 { 


Eoch symbol b stands for 1,000,000 bushols of poors grown, 


Based on government stotistics for a 4-yeor period, 
{One bushel equals 50 pounds) , 


Old Masters, Up-to-the Minute Photos, historic 
Prints, and modern paintings are all included 
among the thousands of illustrations in WORLD Book. 


The Old King by Georges Rouault 
Courtesy Carnegie Institute 
Pittsburgh, Pa 
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KEY TO PRONUNCIATION 


THE WORLD BOOK ENCYCLOPEDIA provides 
pronunciation for unusual or less familiar words, either 
with the subject entries or with the text. Pronunciation 
is given in italics. The words are spelled phonetically. 
For example: 


ABDICATION, лв dih KAY shun 


The syllable bearing the primary accent is printed in 
capital letters (КАТ). The syllable on which the second- 
ary accent is placed is shown in small capitals (ав). 

Various combinations of letters and silent letters, 
as with the letter 4, are used where necessary to make 


the pronunciation clear, as in ALMOND, AH mund. 

Each vowel has an italic form with certain diacritical 
markings, as: 4, å, č, f, д, and й. These are best approxi- 
mated as “uh,” as in AORTA, ay OR tuh. 

Sometimes more than one pronunciation is given. 
This occurs when (т) there are several pronunciations 
for a word, as AMISH, AM ish, or AH mish; (2) there is 
a local pronunciation differing from the accepted dic- 
tionary pronunciation, as BOSTON, BAWS tuhn, or 
BAH stun; (3) there is a different pronunciation in а 


language other than English, as ANZA, АНХ sah, or 
АНМ thah. 


The following key shows the usual phonetic equivalents of the diacritical marks. 


а, а =ay, as in ADE, ayd. 
А —ai, as in AARON, AIR un. 
а =a, as іп ASPIRIN, AS puh rin. 
, € =ee, as in AREA, AY ree uh. 
=e, ch, ai, as in ASCETIC, uh SET ik. 
=e, u, uh, as in ABERDEEN, 
AB ur DEEN. 
i=], y, eye, as in ALBINO, al BY пой. 
i (French) =ее, as in ATROPINE, 
AT roh peen. 
ï =i, ih, as in APPIAN, APP ih un. 


THE WORLD BOOK prints accent marks on many 
words in languages other than English. These accent 
marks are not diacritical marks. The sounds are some- 
times difficult to approximate. The same accent may 


Albanian—Tirané; Korçë 


Czech— Antonín; Beneš; Dvořák; 
Tomáš; Plzeň 
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Finnish—Aland Islands 
Е rench—Alengon; Armentières 
Japanese—No plays 


б, 6 =O, oh, as in ANTONYM, 
AN toh nim. 
б —aw, as in AALBORG, AWL башта. 
6 =o, ah, as in APRICOT, AY brih kaht, 
or AP rih kaht. 
90, 00 =00, as in ALTOONA, 
al TOO nuh. 
U, ù, ü =U, oo, yoo, as ADJUTANT, 
AJ oo tunt; AMPUTATION, 
AM руоо TAY shun. 
û =u, uh, as in AUGUR, AW gur. 


u =u, uh, as in ANGELUS, AN juh lus. 


have different meanings in different languages. Some 
accents do not affect pronunciation. Examples of words 


printed with accent marks in THE WORLD BOOK 
ENCYCLOPEDIA include: 


Polish— Łódź; Kraków 
Tagalog—abacá 


is the first letter of our alpha- 

bet. И was the first letter in 

all the alphabets from which 

ours evolved. The Semites, who lived in Syria and 
Palestine, named their first letter aleph, meaning ax 
They adapted an Egyptian hieroglyphic, or picture syr 
bol, for an ox. The ancient Greeks later used t 
symbol, and called it alpha. Our word alphabet coy 
from alpha and beta, the second letter in Greek. 
Romans gave the letter its present form. See Атр 
Uses. 4 or a is about the third most frequent 
letter in books, newspapers, and other printed 
in English. When used on a report card, A 
the highest grade given in a school subject. 
а stands for ante, or before, as in A.M. for ar 
or before noon. The a is used to abbreviat 
as adjective, alto, and ampere. 
Pronunciation. In English, the principal sound of A 
or a is long a, as in fate. A person pronounces long a by 
raising his tongue toward the roof of his mouth and 
holding his mouth slightly open. He pronounces short 
4, as in hat, with the tip of his tongue below the edges 
of his lower front teeth, the back of his tongue raised, 
his jaw lowered, and his lips moderately open. He pro- 
nounces broad a, as in father, with the tip of his tongue 
placed first below the edges of his lower front teeth and 
later raised. His mouth is opened wide. Unstressed a, 
as in Joyal or about, is roughly equivalent to unstressed 
и іп unfit. See PRONUNCIATION. — I. J. GELB and J. М. Wels 


The Small Letter a first appeared por 
in the A.D. 300's. № was a rounded se 

letter used in place of a capital. By 
about 1500, it had its present shape. 


21 a TODAY 
A.D.500 А.р. 1500 a a 


The Egyptians, about 3000 B.C., 


drew a symbol of an ox's head 


The first letter took its shape from a symbol used in 
ancient Egypt to show the head of an ox. Its sound 
come from the Semitic word aleph, which means ox. 


The Romans, about A.D. 114, 
gave the letter its present shape. 


The Greeks, about 600 B.C., 
called their first letter alpha. 


The Phoenicians, about 1000 
B.C., simplified the Semitic letter. 


The Semites, about 1500 B.C., 
simplified the Egyptian symbol. 


A1 


АТ is a term used to describe anything that is 
unusually good. It is often used today in a slang sense. 

Lloyd's of London, a great British insurance organ- 
ization, first used the expression. Ships were graded on 
books at Lloyd's according to the risk in insuring them. 
A ship rated A 1 was a sound, well-built ship that was 
not likely to sink. The insurance rates on such a ship 
were lower than on other ships. The credit ratings of 
American business firms often appear on a graded list 
like that of Lloyd's. The symbol А 1 after a firm's name 
means that it is a responsible, reliable company. 

A CAPPELLA, ah cahp PEL lah, is an Italian expres- 
sion meaning in choir style. Religious music in the early 
days of the church was made up almost entirely of sing- 
ing. Many choruses today sing a cappella, or withoutthe 
accompaniment of musical instruments, 

A.A. See ALCOHOLICS ANONYMOUS. 

AAA. See AGRICULTURAL ADJUSTMENT ADMINIS- 
TRATION. 

AAA. See AUTOMOBILE ASSOCIATION, AMERICAN. 

AAAS. Sce AMERICAN ASSOCIATION FOR THE Ар- 
VANCEMENT OF SCIENCE. 

AACHEN, AH kun (pop. 151,100), is a West German 
city, called Bad (Bath) Aachen by the Germans and 
Aix-la-Chapelle by the French. It lies 44 miles south- 
west of Cologne, north of the Eifel Mountains, and just 
east of the point where the boundaries of Germany, 
Belgium, and The Netherlands meet. For location, see 
GERMANY (color map). 

Aachen has the warmest sulfur springs in Central 
Europe. It is also a manufacturing center. Many prod- 
ucts are made from the iron, zinc, and lead mined here. 

Aachen first became an important town during the 
days of the ancient Romans. They built baths and 
called the town Aquisgranum, after Apollo Granus, the 
god of hot springs. Charlemagne made the city his 
home and capital. His marble chair may still be seen 
in the Cathedral. In later centuries, 28 Holy Roman 
Emperors were crowned in Aachen. The City was a site 
of international conferences in the 1600's and 170073. 

Aachen suffered heavy destruction during World War 
II. It was the first large German city to be occupied by 
American forces. After the war, Aachen became part of 
the new West German state of North Rhine-Westphalia. 
The city is noted for its treasures of medieval art and 
architecture. 

See also CHARLEMAGNE (The Man). 

AALBORG, AWL bawrg (pop. 81,954; met. area, 
108,804), is the economic center of northern Denmark. 
The city stands inland on the Limfjord. For location, 
see DENMARK (color map). Aalborg produces cement, 
textiles, liquor, and machinery. Aalborg received its 
charter in 1342. It has an old castle and picturesque 
houses dating from the 1600s, Jens NYHOLM 

AALTO, AHL toh, ALVAR (1898- — ), a Finnish 
architect, became noted for introducing and developing 
new forms of architecture. He designed public buildings, 
factories, and towns (notably Sunila) in Finland. He 
also pioneered in producing functional plywood furni- 
ture. Aalto designed the Finnish pavilion at the New 
York World's Fair in 1939, and for many years was 
visiting professor at the Massachusetts Institute of Tech- 
nology. He was born near Helsinki. 
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James К. Portock 


WiLLIAM T. ARNETT 


УПа, Rapho-Gulllumette 
The Aardvark rips open the nests of ants and termites with its 
powerful claws, then catches them with its long, sticky tongue, 


AARDVARK, AHRD vane, is an African animal 
that lives in the ground. It eats only ants and termites, 
During the 1600’s, Dutch settlers in Africa gave the 
aardvark its name, which means earth pig. It has a long 
snout, but is not like a pig in any othe: way. It is 
sometimes called the ant bear. 

The aardvark measures 4 to 6 feet long from the end 
of its snout to the tip of its tail. It weighs about 100 
pounds. A thin coat of hair covers its thick skin. The 
large ears look like those of a jack rabbit. Its front legs 
are short, and have four strong claws. The longer hind 
legs have five claws. The aardvark rips open the nests 
of ants and termites with these claws. Then it catches 
insects with its long, sticky tongue. Some aardvarks 
have tongues a foot long. At one time people believed 
that the aardvark was related to the anteater. Scientists 
have found no relationship. 

This animal also uses its claws to dig its home. It 
sleeps during the day, and comes out for food only after 
dark. It usually hunts alone. Few animals can dig as 
fast. In a few minutes, it can dig a deep hole and escape 
from its enemies. Men and lions often kill the aardvark 
for food. Wart hogs and pythons sometimes take over 
aardvark burrows. When attacked, the aardvark rolls 
on its back and uses its claws to defend itself, 

Scientific Classification. The aardvark belongs to the 


family Orycteropodidae. It is genus Orycteropus, species 
afra. ROBERT T. HATT 


See also ANTEATER. 

AARDWOLF, AHRD WOOLF, is an animal found in 
the treeless parts of South and East Africa. Its name 
comes from the Dutch language, and means earth wolf. 
The aardwolf looks somewhat like the hyena, to which 
it is closely related. Its back slopes down from its 
shoulders to its tail (see Hyena). Its coat of reddish fur 
is striped with black. The forefeet have five toes and 
the hind feet have four. 

„ The stiff, bristly hair on its shoulders forms a mane 
like that of the hyena, But instead of the hyena’s great 
bone-crushing teeth, the aardwolf has only small, weak, 
cone-shaped teeth. For this reason, it can prey on only 
the smallest animals. It eats chiefly termites, white ants, 
and other insects. Its flesh is not good to eat. The 
aardwolf sleeps in a deep burrow in the earth during 


New York Zoological Society 
The Shy Aardwolf stays in its underground burrow during the 
day and comes out only at night to hunt for food. 


the day, and seeks its food at night. Aardwolves are 
seldom seen in captivity. 
Scientific Classification, Aardwolves belong to the 


family Hyaenidae. They are classified as genus Proteles, spe- 
cies cristatus. HAROLD E. ANTHONY 


AARHUS, AWR ноо» (pop. 118,888; metro. area, 
157,600), the second largest city of Denmark, is a sea- 
port on the eastern coast of Jutland. For location, see 
DENMARK (color map). Aarhus is a trading and indus- 
trial center. It has a fine cathedral, built about 1200, 
and a university founded in 1928. Jens Муногм 

AARON, AIR un, was Moses’ elder brother and the 
first high priest of Israel. He helped Moses deliver the 
Israelites from slavery in Egypt by calling down plagues 
upon the Egyptians (see Moses) Moses appointed 
Aaron and his sons as Israel’s first priests. Aaron angered 
Moses by making a golden calf for the people to worship 
(see GOLDEN Carr). Aaron never reached Palestine. He 
died in the wilderness, and was buried on Mount Hor 
in Edom. Merritt Е. UNGER 

AASA. See SCHOOL ADMINISTRATORS, AMERICAN 
ASSOCIATION OF. 

A.A.U. See AMATEUR ATHLETIC UNION OF THE 
UNITED STATES. 

A.A.U.W. See AMERICAN ASSOCIATION OF UNIVER- 
stry WOMEN. 

АВАСА, ah bah КАН, is a plant grown in the Philip- 
pines and in Central America for its fiber. The plant 
grows about 20 feet high and has large oblong leaves. 
The leaf bases form sheaths around the trunk. From 
these sheaths, growers obtain a fiber which is sold 
under the name Manila hemp. 

Growers harvest abacá fields every three to eight 
months. ‘They cut down the mature plants, but allow 
the roots to remain in the ground. New plants grow 
from the old roots. The leaf sheaths are detached in 
strips, like ribbons. All the pulp is scraped off, leaving 
only the fiber strands, which are twisted into rope. 
Abacá fiber makes excellent rope because it is strong 
and water resistant. See Коре (Manila). 

Scientific Classification. The abacá plant belongs to 
the banana family, Musaceae. It is classified as genus Musa, 
Species textilis. EDWIN О. COGAN 

ABACO ISLANDS. See BAHAMAS. 

ABACUS. See ARCHITECTURE (Terms). 


ABADAN 


ABACUS, AB uh kus, is a device used to add and 
subtract. Beads or balls strung on wires in a frame 
represent numbers. The abacus in the picture consists 
of a number of parallel wires, with two beads strung on 
each wire above the crossbar, and five beads on each 
wire below the bar. Each wire of beads on an abacus 
corresponds to one column of figures in written numerals, 

The abacus, or counting frame, was used by the 
ancient Greeks and Romans and is still seen in shops in 
the Orient. The Chinese abacus is called suan pan, or 
soo poin, names that mean counting, or reckoning, board. 
Primary schools at one time used the abacus to teach 
addition and subtraction. The abacus is again being 


The Ancient Abacus, above, 
is one of man's oldest counting 
devices. People in the Orient 
still use it to add and subtract, 
Teachers use the counting 
frame, right, which is based on 
the abacus, to teach students 
about numbers. 


UNATIONS 


used in schools to help students understand the place 
value in the number system. It has also been adapted 
to teach blind children how to add and subtract. 

In the abacus, the beads strung on the extreme 
right wire represent numbers 1 to 9. The beads 
in this row above the horizontal bar count 5 each, and 
those below the bar count 1 each. Beads in the next row 
represent tens (10 to 99), those below the bar 10 each, 
and those above it, 50. The third row from the right 
represents hundreds and the next row, thousands, and 
so on. To add on the abacus, beads are moved toward 
the horizontal bar. To subtract, beads are moved away 
from the crossbar. The size of the numbers which can 
be shown on an abacus depends upon the number of 
rows of beads. PHILIP FRANKLIN 

See also Сніма (picture, Chinese Bookkeeper). 

ABADAN, az bah DAHN (pop. 100,000), is a refining 
and shipping center for Iran's great oil industry. The 
city lies on the northern end of Abadan Island, on the 
Shatt al Arab River in southwestern Iran. Pipelines 
connect Abadan with the oil fields in the foothills of 
the Zagros Mountains. The city's petroleum refinery, 
completed in 1913, ranks among the world's largest. 
The Anglo-Persian (now Anglo-Iranian) Oil Company 
built Abadan during the early 190073. Васнльь М. Frye 
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ABALONE 


ABALONE, дв uh LO nee, is a large shellfish found 
on the coasts of western North America, China, and 
Japan. Unlike oysters and clams, the abalone, also 
called the ear shell, has only one shell. The abalone's 
shell looks like an oval dish lined with mother-of-pearl. 
The animal lives under water near the shore. It clings 
tightly to a rock with its muscular foot. The shell pro- 
tects the soft parts of its body. The flesh, especially the 
foot, is eaten. California plants can abalone meat. 

Scientific Classification. The abalone belongs to the 
family Haliotidae. The black abalone is genus Haliotis, 
species cracherodi. WILLIAM J. CLENCH 

See also MOTHER-OF-PEARL. 

ABANA, or AMANA, RIVER is the Biblical name of 
a stream in Syria, now known as the Barada. This river 
and the nearby river Pharpar are said to be “better than 
all the waters of Israel” in II Kings 5:12. The river 
flows eastward from the Anti-Lebanon Mountains and 
through a gorge to the city of Damascus. It provides an 
important source of water for that city, and for the crops 
in the surrounding oasis. 

ABANDONMENT, in law, means giving up property 
without the intention of claiming ownership any fur- 
ther. Thus, if a valuable ring is thrown away purposely, 
the owner loses all rights to it. 

Abandonment also means desertion of a family or 
other dependent persons without the intention of sup- 
porting them again (see Пезевтюм). It is a crime to 
abandon a child. If death results because of the aban- 
donment, the parent or guardian of the child may be 
charged with murder. Cause for divorce is established 
if either a husband or a wife abandons the family for a 
certain length of time. The time which establishes 
abandonment varies in different states. Jons W. Wane 

ABBE, ERNST. See Zeiss, CARL, 

ABBESS. See ABBOT. 

ABBEY, AB ih, is a monastic institution for men or 
women. It is governed by an abbot or abbess. An abbey 
contains dormitories for monks or nuns; a refectory, or 
eating hall; an assembly room called a chapter house; a 
church; workshops; and a cloister, or covered walk sur- 
rounding a courtyard or small garden. The term abbey 
may be applied to a church, such as Westminster Abbey 
in London, that is or was part of an abbey. 

In England, an abbey may be a private residence 
which belonged to a religious group before Henry VIIPs 
seizure of religious property. Famous abbeys include 
Roche, Canterbury, Furness, and Fountains in Eng- 
land; and Cluny and Mont St. Michel in France (see 
France [picture, The Abbey)). Отто С. von $1мѕом 

See also Аввот; Monasticism; Priory; Varrow- 
BROSA; WESTMINSTER ABBEY. 

ABBEY, EDWIN AUSTIN (1852-1911), an American 
painter, became best known for his series of mural 
paintings in the Boston Public Library, called The 
Quest of the Holy Grail (see Hory Gratt). His historical 
murals in the Pennsylvania state Capitol also rank 
among his best works. Abbey was born in Philadelphia, 
and became known as an illustrator before he moved 
to London in 1877. There, his illustrations for edi- 
ions of Shakespeare were famous. He served as 


official painter at the coronation of King Edward VII 
in 1901. 
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MILTON W., Brown 


ABBEY THEATRE is an Irish theater group. It is com 
sidered the national theater of Ireland, and receives 
a subsidy from the government. Lady G regory and Wil. 
liam Butler Yeats helped establish the group in 1904. 
They also contributed plays. Other well-known writers 
for the Abbey include John Millington Synge and Sean 
O'Casey. The Abbey also became famous for its actors. 
Some, such as Sara Allgood and Barry Fitzgerald, be. 
came stars of the American stage and screen. See also 
Yeats, WILLIAM BUTLER. Јонм W. Gasser 

ABBOT is the title given to a monk who heads an 
abbey or monastery. The term comes from the Aramaic 
language and means father. A form of the word is the 
New Testament expression, “Abba, father? (Mark 
14:36). Usually an abbot is chosen by the monks of the 
monastery in which he is to serve. His bishop or the 
pope approves the choice. An abbot holds office for 
life. The head of a group of nuns is called an abbess. 

Monasteries gained wealth and importance during 
the Middle Ages, and abbots held positions of great 
authority. Many of them took commands directly from 
the pope, rather than from their bishops. Some became 
powerful in politics. Edward I of England summoned 
67 abbots to parliament in 1295. Mervin MONROE DEENS 

See also ABBEY; MonasticisM. 

ABBOTSFORD was the home of the novelist Sit 
Walter Scott. It is located in Scotland, 28 miles south- 
east of Edinburgh, and attracts many tourists. 

ABBOTT was the name of two sisters, American social- 
work pioneers. They were born in Grand island, Nebr. 

Edith Abbott (1876-1957) taught at the Chicago 
School of Civics and Philanthropy and was dean of the 
University of Chicago’s School of Social Service Ad- 
ministration from 1924 to 1942. She fought against in- 
justices in the treatment of the poor, and was a critic of 
politics in welfare programs. She helped awaken the 
government to its responsibility in the welfare field. 

Grace Abbott (1878-1939) served as chief of the 
United States Children’s Bureau from 1921 to 1934 
and fought for the rights of women and children 
throughout the world. She was a member of the Com- 
mittee оп Economic Security which developed the 
Social Security Act. ALAN Kerru-Lucas 

ABBOTT, SIR JOHN JOSEPH CALDWELL (1821- 
1893), served as Prime Minister of Canada in 1891 and 
1892. An outstanding lawyer, he was responsible for 
public measures relating to the administration of 
Justice, such as the revision of the jury law. 

Abbott was born in St. Andrews, Quebec. He was 
elected to the legislature of the Province of Canada in 
1859. With the exception of the period from 1874 to 
1880, he represented his county in the legislature until 
1887, when he was appointed to the Dominion Senate. 
As leader of the government in the Senate, he was 
chosen leader of the Conservative party after the death 
of Sir John A. Macdonald. С. Е. С. STANLEY 

АВВОТТ, LYMAN (1835-1922), an American Congre- 
gationalist preacher and editor, popularized the recon- 
ciliation of evolution with the Biblical account of 
creation. He served as a pastor in Terre Haute, Ind., from 
1860 until 1865. He then worked for the American 
Union Commission, engaged in Southern Reconstruc- 
tion, until 1869. He served as editor of the Christian 

mon magazine (later The Outlook) from 1881 to 1922: 
Abbott was born in Roxbury, Mass. клык E. Слим 


ABBREVIATION is a shortened form of а word or a 
phrase, Usually, only the initial letters, those forming 
< first syllable of the word, or the first letter of each 
vord in the phrase, are used. Sometimes most of the 
»wels are left out. Abbreviations save space in tables. 
hey are used in groups of statistics, in technical and 
icntific material, and in indexes, footnotes, and bib- 
graphies. They are also used instead of long official 
ines, as AFL-CIO (American Federation of Labor 
ind Congress of Industrial Organizations). Signs or 
nbols are not abbreviations, but serve the same pur- 
se (see SIGNALING; SYMBOL). 

\bbreviations have been found on the earliest known 
ombs, monuments, and coins. Before the printing press 
хаз invented, when manuscripts were written by hand, 
папу abbreviations were used to save time and space. 
| lundreds of Latin abbreviations are still used. 

Many Wortp Book articles contain abbreviations in 
lists, tables, picture credits and captions, and, to a 
limited extent, in the text of articles. 

Canadian Provinces. Abbreviations for the various 
provinces are given in the table, Provinces of Canada, 
with the article CANADA. 

Chemical Elements, Abbreviations, called symbols of 
‘ements, for the various chemical elements аге in the 


ABBREVIATION 


Table of the Elements with the article Ецемехт, 
CuxrwicAL; and also following the title of each article 
on а specific chemical element in the Wokrp Воок. 

College Degrees. Some of the more common college 
degrees will be found in their alphabetical places in 
the abbreviations following. Others are listed in the 
table with the article Decree, Corre. 

Metric. System. Abbreviations for various measures 
will be found in Tables of the Metric System, with 
the article METRIC System. 

Мае Deal Agencies. Abbreviations for leading New 
Deal agencies are in a table in the article New DEAL. 

Proofreading. The most common abbreviations, or 
marks, used by proofreaders are in the table with the 
article on PROOFREADING. 

States. Abbreviations for the various states will be 
found in the table, Facts in Brief About the States of 
the Union, with the article Unrrep STATES. 

Weights and Measures. Abbreviations will be found 
in the tables with the articles WEIGHTS AND MEASURES 
and METRIC SYSTEM, 

The following list gives common abbreviations used 
in Wonrp Book articles and other published works. 


A.A. Alcoholics Anony- 
mous. 

AAA. American Automo- 
hile Association. 

А.А.А.1. American Acad- 
сту of Arts and Letters. 

AAAS. American Asso- 
ciation for the Advance- 
ment of Science. 

А.А.Е. American Associa- 
tion of Engineers. 

А. опа M. Agricultural and 
Mechanical. 

A.A.U. Amateur Athletic 
Union. 

A.A.U.W. American Asso- 
ciation of University 
Women. 

A.B. Bachelor of Arts. 

ABC. American Broadcast- 
ing Company. 

а.с. alternating current. 

acad, academy. 

A.C.E.. Association for 
Childhood Education 
International. 

А.С.5. American Chemical 
Society; American Col- 
lege of Surgeons. 

ACTH. Adrenocorticotropic 
hormone. 

A.D. anno Domini, in the 
year of our Lord. 

ad., adv. advertisement. 

ad lib. ad libitum, as one 
pleases. 

A.D.A. American Dental 
Association. 

A.D.C. Aide-de-camp. 

Adi., Adit. Adjutant. 

Adm. Admiral. 

adv. advertisement. 

А.Е. Agricultural Engi- 
neer. 


COMMON ABBREVIATIONS 


AEC. Atomic Energy 
Commission. 

A.E.F. American Expedi- 
tionary Forces. 

AFL-CIO. American Feder- 
ation of Labor and Con- 
gress of Industrial 
Organizations. 

agr. agriculture. 

AKC. American Kennel 
Club. 

A.L. American Legion. 

ALA. American Library 
Association. 

Ala. Alabama. 

Alta. Alberta. 

A.M. Master of Arts. 

A.M., a.m. ante meridiem, 
before noon. 

Am. Inst. E. E. American 
Institute of Electrical 
Engineers. 

A.M.A. American Medical 
Association. 

Amer. America; American. 

amp. ampere. 

A.M.S. Army Medical 
Service (Staff). 

AMVETS. American Veter- 
ans of World War II. 

anon. anonymous. 

ans. answer. 

Anzac. Australian and 
New Zealand Army 
Corps. 

A.O.U. American Orni- 
thologists’ Union. 

AP. Associated Press. 

А.Р.1. American Petro- 
leum Institute. 

Apr. April. 

apt. apartment. 

A.R.A. American Railway 
Association. 


Arch. archbishop; archi- 
tecturc. 

Archd. Archdeacon; Arch- 
duke. 

Ariz. Arizona. 

Ark. Arkansas. 

ARPS. Associate of the 
Royal Photographic 
Society of Great Britain. 

A.S. Academy of Science. 

ASCAP. American Society 
of Composers, Authors, 
and Publishers. 

A.S.C.E. Amcrican Society 
of Civil Engineers. 

A.S.M.E. American Society 
of Mechanical Engineers. 

assn. association. 

assoc. associate; associated. 

A.S.S.R. Autonomous So- 
viet Socialist Republic. 

asst. assistant. 

astrol. astrology. 

astron. astronomy. 

at. no. atomic number. 

at. vol. atomic volume. 

at. wt. atomic weight. 

АН. Atlantic. 

atty. attorney. 

Aug. August. 

Aus. Austria. 

Austral. Australia. 

A.V. Authorized Version 
( Bible). 

ave. avenue. 

avoir., avdp. avoirdupois. 

A.W.O.L. absent without 
leave. 


b. born. 

B.A. Bachelor of Arts. 

Bap., Bapt. Baptist. 

B. Arch. Bachelor of 
Architecture. 


BBC. British Broadcasting 
Corporation. 

B.C. Before Christ; British 
Columbia. 

B.C.P. Book of Common 
Prayer. 

B.D. Bachelor of Divinity. 

bd. ft. board foot. 

B.Ed. Bachelor of Educa- 
tion. 

bev. billion electron volts, 

Bib. Bible; Biblical. 

bibliog. bibliography. 

biog. biography. 

В.1.5. Bank for Inter- 
national Settlements. 
B.J. Bachelor of Journalism. 

bldg. building. 

B.L.S. Bachelor of Library 
Science. 

BLS. Burcau of Labor 
Statistics. 

blvd., boul. boulevard. 

Bol. Bolivia. 

bot. botany; botanical. 

B.O.T. Board of Trade. 

B.P.O.E. Benevolent and 
Protective Order of 
Elks. 

Braz. Brazil. 

Brig. Brigade; Brigadier. 

Brit. Britain. 

bros. brothers. 

B.S. Bachelor of Science. 

B.S. in L.S. Bachelor of 
Science in Library 
Science. 

B.T.U. British Thermal 
Unit. 

bur. bureau. 

В.М. British West Indies. 


c. circa, about; centum, one 
hundred; copy. 
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C. Centigrade; carbon. 
C.A. Central America. 
cal. calories. 

Calif. California. 

Cantab. Cantabrigiensis, of 
Cambridge (University, 
England). 

cap. capital. 

CAP. Civil Air Patrol. 

Capt. Captain. 

CBS. Columbia Broadcast- 
ing System. 

с.с. cubic centimeter. 

CD. Civil Defense. 

саг. commander. 

C.E. Civil Engincer; Chemi- 
cal Engineer; Church of 
England; Christian 
Endeavor. 

CED. Committee for Eco- 
nomic Development. 

cent. century. 

cf. confer, compare. 

CG. Coast Guard. 

C.G.S., c.g.s. centimeter- 
gram-second. 

ch., chap. chapter. 

Ch.E., Chem.E. Chemical 
Engineer. 

chm. chairman. 

Chr. Christian. 

Chron. Chronicles. 

chron. chronology. 

civ. civil; civilian. 

C.N. Code Napoléon. 

CO. Commanding Officer. 

c/o. care of. 

со. company; county. 

€.o.d. cash on delivery; 
collect on delivery. 

Col. Colonel; Colossians. 

coll. college; collection. 

colloq. colloquial. 

Colo. Colorado. 

com. commission. 

Comdt. Commandant. 

comp. compiled; com- 
poser. 

con. contra, against. 

conf. conference. 

Cong. Congress. 

Conn. Connecticut. 

cons. consul; consolidated; 
construction. 

Cont. Continental. 

cont. continued. 

coop. cooperative. 

cop., ©. copyright. 

Cor. Corinthians. 

corp. corporation. 

C.P.A. Certified Public 
Accountant. 

Cpl. Corporal. 

CPO. Chief Petty Officer, 

cr. creditor. 

С.5.Т. Central Standard 
Time. 

ctr. center. 

C.V. Common Version 
(Bible). 

CYO. Catholic Youth 
Organization. 


d. died; denarius, a penny. 
D.A. District Attorney. 
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COMMON ABBREVIATIONS (continued) 


D.A.R. Daughters of the 
American Revolution. 
D.A.V. Disabled American 
Veterans. 

D.Bib. Douay Bible. 

D.C. District of Columbia. 

d.c. direct current. 

D.D. Doctor of Divinity. 

D.D.S. Doctor of Dental 
Surgery. 

DDT. dichloro-diphenyl- 
trichloroethane. 

Dec. December. 

dec. deceased. 

Del. Delaware. 

Dem. Democrat. 

Den. Denmark. 

D. Eng. Doctor of 
Engineering. 

dept. department. 

Deut. Deuteronomy. 

D.F. Distrito Federal (Fed- 
eral District [Mexico]). 

D.F.C. Distinguished Fly- 
ing Cross. 

diag. diagram. 

dict. dictionary. 

dioc. diocese. 

dist. distance; district. 

D.O. Doctor of Osteopathy. 

Dom. dominion. 

DP. displaced person. 

Dr. doctor. 

dr. debtor. 

D.Sc. Doctor of Science. 

D.S.C. Distinguished Serv- 
ice Cross. 

D.S.M. Distinguished Sery- 
ice Medal. 

D.S.T. Daylight Saving 

ime. 

dup. duplicate. 

D.V. Deo volente, God will- 
ing; Douay Version 
(Bible). 


ECA. Economic Coopera- 
tion Administration. 
Eccles., Eccl. Ecclesiastes. 
ed. edition; editor; edited. 
Ed. D. Doctor of Education. 

educ. education. 

Е.Е. Electrical Engineer. 
E.E. and M.P. Envoy Ex- 
traordinary and Min- 
ister Plenipotentiary. 

e.g. exempli gratia, for 
example. 

E.l. East Indies. 

elec., elect. electric. 

elem. clementary. 

E.M.F. electromotive force, 

enc. enclosure. 

enc., ency. encyclopedia, 

Eng. English; England, 

eng. engraving; engi- 
neering. 

enl. enlarged. 

ent. entomology. 

e.o. ex officio, by virtue 
of office. 

Eph., Ephes. Ephesians, 

eq. equal; equation. 

Esq. Esquire. 

Est. Estonia. 


E.S.T. Eastern Standard 
Time. 

Esth. Esther. 

E.T.A. Estimated Time of 
Arrival. 

et al. et alibi, and else- 
where; et alii, and others. 

E.T.D. Estimated Time of 
Departure. 

et seq. e! sequens, et sequen- 
lis, el sequentia, and what 
follows. 

etc. et cetera, and so forth. 

Eth. Ethiopia. 

ethnog. cthnography. 

ethnol. ethnology. 

etym., etymol. etymology. 

Evr. Europe. 

ev. clectron volt. 

Ex. Exodus. 

exp. expense; express. 

Ez. Ezra. 

Ezek. Ezekiel. 


F. Fahrenheit. 

F.A. Field Artillery. 

FAA. Federal Aviation 
Agency. 

F.A.M., Р. and A.M. Free 
and Accepted Masons. 

FAO. Food and Agricul- 
ture Organization. 

FBI. Federal Bureau of 
Investigation. 

FCA. Farm Credit 
Administration. 

FCC. Federal Communi- 
cations Commission. 

FCIC. Federal Crop 
Insurance Corporation. 

FDA. Food and Drug 
Administration, 

FDIC. Federal Deposit 
Insurance Corporation. 

Feb. February. 

ff. folios (page numbers); 
following (pages). 

FFA. Future Farmers of 
America. 

FHA. Future Homemak- 
ers of America. 

fig. figure. 

Fin. Finland. 

Fla. Florida. 

F.M. Field Marshal, 

FMB. Federal Maritime 
Board. 

FMCS. Federal Mediation 
and Conciliation 
Service. 

FOA. Foreign Operations 
Administration, 

F.O.E. Fraternal Order of 

agles. 

for. forestry; forest, 

FPC. Federal Power 
Commission. 

F.P.G. Free Lance Photog- 
rapher's Guild. 

FPSA. Fellow of the Photo- 
graphic Society of 

erica, 

Fr. Father; Friar; French. 

F.R.G.S. Fellow of the Roy- 
al Geographical Society, 


Fri. Friday. 

front. frontispiece, 

F.R.S. Fellow of the 
Society. 

F.R.S.C. Fellow of the 
Royal Society, Cana 

FSA. Federal Security 
Agency. 

ft. feet; foot; fort. 

FTC. Federal Trade 
mission. 


Ga. Georgia. 

Gal. Galatians. 

G.A.R. Grand Army of 
Republic. 

G.B. Great Britain. 

Gen. Genesis; General, 

geog. geography. 

geol. geology. 

Ger. Germany. 

GHQ. General Head- 
quarters. 

G.I. general issue. 

Gib. Gibraltar. 

G.O.P. Grand Old Party, 

Gov. Governor. 

govt. government. 

С.Р. Graduate in Phar- 
macy. 

grad. graduate; graduat | 


Hab. Habakkuk. 

Hag. Haggai. 

hdqrs. headquarters. 

H.E. His Excellency; 
His Eminence. 

Heb. Hebrew; Hebrews. 

H.H. His (Her) Highness; 

His Holiness, 

. His (Her) Imperial 

ighness. Я 

H.I.M. His (Her) Imperial 
Majesty. 

hist. historical; history. 

Н.М. His (Her) Majesty. - 

H.M.C.s. His (Her) Maj- 
esty's Canadian Ship. 1 

H.M.S. His (Her) Majesty's 
Ship. 

Hon. Honorable. 

Hos. Hosea. 

H.P., h.p. horsepower. 

H.R.E. Holy Roman Em- 
pire. 

H.R.H. His (Her) Royal 
Highness. 

ht. height; heat. 

Hun., Hung. Hungary. 


1., i. island. 1 

1. Imperator or Imperatrix, 
Emperor or Empress. 

la. Iowa. 

ibid. ibidem, in the same 
place. 

ICA. International Coop- 
eration Administration. 

id. idem, the same. 

Ida. Idaho. 

i.e. id est, that is. 

IFC. International 
Finance Corporation. 
IGY. International Geo- 

physical Year. 


1.н.М. In His Name. 

1.Н.$. lesus Hominum Salva- 
tor, Jesus the Savior of 
Men; In Hoc Signo, in 
this sign. 

їн. Illinois. 

ill., illus. illustration. 

ItO. International Labor 
Organization. 

inc. incorporated; in- 
cluding. 

incog. incognito 
unknown). 

Ind. Indian; Indiana. 

ind. independent; indus- 


trial; index. 

1.N.D. In nomine Dei, in the 
name of God. 

Inf. Infantry. 


V. N.R.I. Jesus Nazarenus, Rex 
ludaeorum, Jesus of Naz- 
ireth, King of the Jews. 

INS. International News 
Service. 

ins. insurance. 

int. interest; international. 

intro. introduction. 

1.0.8.8. Independent Or- 
der of B'nai B'rith. 

1.0.0.F. Independent Or- 
der of Odd Fellows. 

1.0.&.М. Improved Order 
of Red Men. 

1.0.U. I owe you. 

1.0. intelligence quotient. 

Ire. Ireland. 

Is., ба, Isaiah. 

is. islands. 

isl. isle. 


Jan. January. 
Jop. Japan; Japanese. 
Jas. James. 

J.C.D. Juris Civilis Doctor, 
Doctor of Civil Law. 
J.D. Juris Doctor, Doctor of 
Law; Doctor of Laws. 

Jer. Jeremiah. 

i-g., ig. junior grade. 
Josh. Joshua. 

Jr. Junior. 

Jud., Judg. Judges. 
junc. junction. 

му. juvenile. 


K. Kelvin. 

k. carat; knot. 

Kans. Kansas. 

kc. kilocycle. 

K.C., K. of C. Knights of 
Columbus. 

K.C.B. Knight Commander 
(of the Order) of the 
Bath. 

kev. thousand electron 
volts. 

K.G. Knight of the Garter. 

k.o. knockout. 

K. of P. Knights of Pythias. 

KP. Kitchen Police. 

К.Т. Knights Templar. 

К.М.Н. kilowatt-hour. 

Ky. Kentucky. 


&. pound (English money). 


COMMON ABBREVIATIONS (continent) 


1. lira; lake. 

L.A. Los Angeles. 

Le. Louisiana. 

lob. laboratory. 

tem. Lamentations. 

lang. language. 

lot. latitude. 

Latv. Latvia. 

L.C. Library of Congress. 

leg. legislature. 

Lev. Leviticus. 

н.о. Doctor of Humane 
Letters. 

L.I. Long Island. 

lib. librarian; library; 
liberal. 

liq. liquid. 

lit. literature. 

Lith. Lithuania. 

Lit.D. Doctor of Letters. 

LL.D. Doctor of Laws. 

loc. cit. /oco citato, in the 
place cited. 

log. logarithm. 

lon., long. longitude. 

1.0.0.М. Loyal Order of 
Moose. 

Lt., Lieut. Lieutenant. 

Ltd., Lim. Limited. 


M. meridies, noon; Mon- 
sieur; thousand. 

M.A. Master of Arts. 

Mai. Major. 

Mal. Malachi. 

Man. Manitoba. 

Mar. March. 

mar. maritime. 

Mass. Massachusetts. 

math. mathematics. 

Matt. Matthew. 

max. maximum. 

MBS. Mutual Broadcasting 
System. 

M.C. Member of Congress. 

M.D. Doctor of Medicine. 

Md. Maryland. 

mdse. merchandise. 

Me. Maine. 

M.E. Mechanical, Military, 
or Mining Engineer. 

meas. measure. 

mech. mechanical. 

med. medicine; medium. 

M.Ed. Master of Education. 

mem. member; memorial. 

memo. memorandum. 

met., metrop. metropolitan. 

mev. million electron volts. 

Mex. Mexico; Mexicans. 

mfd. manufactured. 

mfg. manufacturing. 

mfr., manvf. manufacturer. 

Mic. Micah. 

Mich. Michigan. 

mil. military. 

Minn. Minnesota. 

misc. miscellaneous. 

Miss. Mississippi. 

M.I.T. Massachusetts Insti- 
tute of Technology. 

mk. mark. 

Mile. Mademoiselle. 

M.L.S. Master of Library 
Science. 


MM., Messrs. Messieurs. 

Mme. Madame. 

Mo. Missouri. 

mo. month. 

т.о. money order. 

Mon. Monday. 

Mont. Montana. 

М.Р. Member of Parlia- 
ment. 

MP. Military Police. 

m.p. melting point. 

mph. miles per hour. 

M.S. Master of Science. 

Msgr. Monsignor. 

mss. manuscri: 

M.S.T. Mountain Standard 
Time. 

Mt., mt. Mount; mountain. 

mun. municipal. 

mus. music; museum. 

myth. mythology. 


п. noun; north. 

N.A., N.Am. North 
America. 

N. Afr. North Africa. 

nat. natural. 

nat., natl. national. 

NATO. North Atlantic 
Treaty Organization. 

naut. nautical. 

nav., navig. navigation. 

N.B. New Brunswick. 

n.b. note bene, note well. 

NBC. National Broadcast- 
ing Company. 

N.C. North Carolina. 

NCO. noncommissioned 
officer. 

n.d. no datc. 

N. Dak. North Dakota. 

N.E. New England. 

N.E.A. National Educa- 
tion Association. 

Nebr. Nebraska. 

Neh. Nehemiah. 

Neth. Netherlands. 

neut. ncuter. 

Nev. Nevada. 

Nfld. Newfoundland. 

N.G. National Guard. 

n.g. no good; not good. 

N.H. New Hampshire. 

N.J. New Jersey. 

N. Mex. New Mexico. 

no. numero, number. 

non seq. лол sequitur, it does 
not follow. 

Nor. Norway. 

Nov. November. 

N.P. notary public. 

N.S. Nova Scotia; New Style 
(calendar); Nuclear Ship. 

N/S, N.S.F. Not Sufficient 
Funds. 

NSSE. National Society for 
the Study of Education. 

N.S.W. New South Wales. 

N.T. New Testament. 

Num., Numb. Numbers. 

N.W.Ter. Northwest Terri- 
tories. 

N.Y. New York. 

N.Y.C. New York City. 

N.Z. New Zealand. 


Ob. Obadiah. 

eb. obiit, died. 

obs. obsolete; observatory. 

Oct. October. 

OD. Officer of the Day. 

O.D. Doctor of Optome- 
try; Ordnance De- 


partment. 

О.Е.5. Order of the East- 
ern Star. 

O.H.M.$. On His (Her) 


Majesty's Service. 

O.K. correct; all right. 

Okla. Oklahoma. 

Ont. Ontario. 

ep. out of print. 

ор. cit. opus citatum, the 
work cited. 

orch. orchestra. 

Ore. Oregon. 

O.S. Old Style (calendar). 

O.T. Old Testament. 

Oxon. Oxonia, Oxoniensis, 
of Oxford University. 


p. page; part. 

Ра. Pennsylvania. 

Pac. Pacific. 

pal. paleontology. 

pam. рар 

Pan. Panama. 

por. paragraph; parenthe- 
sis. 

parl. parliament. 

pat. patent. 

P.C. Panama Canal. 

P.D. Police Department; 
Postal District. 

pd. paid. 

Pd.D. Doctor of Pedagogy. 

P.E.I. Prince Edward 
Island. 

P.E.N. (International As- 
sociation of) Poets, 
Playwrights, Editors, 
Essayists, and Novelists. 

pen. peninsula. 

per cent., 96. per centum, by 
the hundred. 

Pet. Peter. 

Pfc. Private first class. 

P.H. Public Health. 

phar. pharmacy. 

Ph.D. Doctorof Philosophy. 

Phil. Philippians; Philadel- 


phia. 

Phila. Philadelphia. 

Philem. Philemon. 

philol. philology. 

philos. philosophy. 

phot., photog. photograph. 

PHS. Public Health 
Service. 

phys. physics; physical. 

P.I. Philippine Islands. 

pk. park; peak; peck. 

pl. plural; place; plate. 

P.M., p.m. post meridiem, 
after noon; postmaster; 
post mortem. 

P.O. post office. 

po. point. 

Pol. Poland. 

pol. political; politics. 

pop. population. 


Port. Portugal. 

pos., poss. possession. 

POW. prisoner of war 

р.р. parcel post. 

рр. pages. 

ppd. prepaid. 

P.R. Puerto Rico. 

Pres. President. 

prin. principal. 

pro tem. pro tempore, for the 
time being. 

prob. problem. 

Prof. Professor. 

prog. progressive. 

prop. property. 

Prov. Proverbs. 

prov. province. 

prox. proximo, next 
(month). 

P.S. post scriptum, 
script. 

pseud. pseudonym. 

P.S.T. Pacific Standard 
Time. 

psych., psychol. psy- 
chology. 

PTA. Parent-Teacher 
Association. 

pub. publisher; publica- 
tion. 

Pvt. Private. 


post- 


Q.E.D. quod erat demonstran- 
dum, which was to be 
shown (proved). 

Q.M. Quartermaster. 

Que. Quebec. 

quot. quotation. 

q.v. quod vide, which sec. 


R. Rex, king; Regina, queen; 
Réaumur; Rankine. 

R., Riv. River. 

RADM., Rear Adm. Rear 
Admiral. 

RAF. Royal Air Force. 

R.C. Red Cross; Roman 
Catholic. 

R.D. Rural Delivery. 

rd. road. 

recd. received. 

ref. rcference; refer. 

refrig., refg. refrigeration. 

reg. region; regulation. 
regt. regiment. 

rel. relative; religion. 

Rep. Republican. 

rep. representative; re- 
public. 

ret., retd. returned. 

Rev. Reverend; Revela- 
tions. 

rev. review; revise; 
revolution. 

R.F.C. Royal Flying Corps. 

R.F.D. Rural Free De- 
livery. 

R.G.S. Royal Geographical 
Society. 

R.H. Royal Highness. 

rhet. rhetoric. 

R.I. Rhode Island; Rex Im- 
erator, King Emperor; 
Regina Imperatrix, Queen 
Empress. 
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COMMON ABBREVIATIONS (continved) 


R.I.P. requiescat in pace, rest 
in peace. 

R.N. Royal Navy; 
Registered Nurse. 

Rom. Roman; Romans; 
Romania. 

ROTC. Reserve Officers 
Training Corps. 

rpm. revolutions per 
minute. 

R.R. railroad. 

R.S.V. Revised Standard 
Version ( Bible). 

R.S.V.P. Répondez, s'il vous 
plait, Answer, if you 
please. 

Rt. Rev. Right Reverend. 

Russ., Rus. Russia. 

R.V. Revised Version 
(Bible). 

Ry. railway. 


s. shilling. 

S.A. South America; South 
Africa; Salvation Army. 

SAC. Strategic Air Com- 
mand. 

S. Afr. South Africa. 

Salv. Salvador. 

Sam. Samucl. 

S.A.R. Sons of the Ameri- 
can Revolution. 

Sask. Saskatchewan. 

Sat. Saturday. 

S.C. South Carolina. 

sch. school. 

sci. science; scientific. 

Scot. Scotland. 

5. Dak. South Dakota. 

SEC. Securities and Ex- 
change Commission. 

secy. secretary. 

sep. separate. 

Sept. September. 

Serg., Sergt., Sgt. Sergeant. 

sig. signature. 

sing. singular. 

S.J. Society of Jesus. 

S.M. Society of Mary. 

soc. society. 

sociol. sociology. 

5. of Sol. Song of Solomon. 

SP. Shore Patrol. 

Sp. Spain. 

sp. spelling; species. 

S.P.C.A. Society for Pre- 
vention of Cruelty to 
Animals. 

S.P.C.C. Society for Pre- 
vention of Cruelty to 
Children. 

spec. specification. 

5р. gr. specific gravity. 

sp. ht. specific heat. 

Sq. square. 

Sr. Senior. 

SS. Saints. 

S.S., S/S. steamship. 

St. Saint; strait; street. 

stat. statuary; statue; 
statute. 

S.T.D. Doctor of Sacred 
"Theology. 

Ste. Sainte. 

subj. subject. 


Sun. Sunday. 

Supt. Superintendent. 
Swed. Sweden. 

Swiz., Swit. Switzerland. 
syn. synonym. 


t. ton. 

tech. technical; tech- 
nology. 

teleg. telegram; telegraph. 

temp. temperature. 

Tenn. Tennessee. 

ter., terr. territory. 

term. terminal; 
termination. 

Test. Testament (Bible). 

Tex. Texas. 

theat. theatrical. 

theol. theology; theo- 
logical. 

theos. theosophy; theo- 
sophical. 

therm. thermometer. 

Thess. Thessalonians. 

Thurs. Thursday. 

Tim. Timothy. 

Tit. Titus. 

TNT. trinitrotoluene. 

tp., twp. township. 

tr. transpose; translation. 

trav. travel; traveler. 

treas. treasurer. 

trig. trigonometry. 

trop. tropical; tropics. 

Tues. Tuesday. 

Turk. Turkey. 

typ., typo., typog. 
typography. 


U.A.R. United Arab Re- 
public. 

U.D.C. United Daughters 
of the Confederacy. 

U.K. United Kingdom. 

vlt. ultimo, last (month); 
ultimate. 

UN. United Nations. 

UNESCO. United Nations 
Educational, Scientific 
and Cultural Organiza- 
tion. 

UNICEF. United Nations 
Children's Fund. 

vniv. university. 

UNRRA. United Nations 
Relief апа Rehabilita- 
tion Administration, 

UPI. United Press Inter- 
national. 

U.S. United States; Uncle 
Sam. 

USA. United States Army. 

U.S.A. United States of 
America. 

USAF. United States Air 
Force. 

USAR. United States 
Army Reserve. 


A.B.C. See Aupir BUREAU Or Circu. ations. 

ABC POWERS is a term used to refer to the South 
American countries of Argentina, Brazil, and Chile. 

ABD-EL-KRIM. See Morocco (French and Spanish 


Control); Rir. 


USDA. United States 
partmentof Agricul 
U.S.M. United States 
U.S.M.A. United States 
Military Academy, 
USMC. United States 
rine Corps. 
USN. United States Na 
U.S.N.A. United States 
Naval Academy. 
U.S.P., U.S. Pharm. Uni 
States Pharmacopoeia, | 
0.5.5. United States Ship. 
U.S.S.R. Union of Soviet 
Socialist Republics. 
Ut. Utah. 


v. verb; volt. 

Ve vid. vide, sec. 

Ver VS. versus, against. 

VA. Veterans 
Administration, 

Va. Virginia. 

V.C. Victoria Cross. 

vet. veteran; veterinary. 

VFW. Veterans of For- 
eign Wars of the United 
States. 

Ул. Virgin Islands; Van- 
couver Island. 

VIP. Very Important 
Person. 

viz. videlicet, namely. 

vol. volume. 

V.P. Vice-President. 

vs. versus, against. 

Vt. Vermont. 

Vulg. Vulgate (Bible). 


w. watt. 

Wash. Washington. Й 

W.C.T.U. Woman's Chris- 
tian Temperance Union. 

Wed. Wednesday. 

WHO. World Health Or- 
ganization. 

W.I. West Indies. 

Wis. Wisconsin. 9 

W.O.W. Woodmen of the 
World. 

wt. weight. 

W.Va. West Virginia. 

Wyo. Wyoming. 


Xmas. Christmas. 


YMCA. Young Men's 
Christian Association. 
YMHA. Young Men's 
Hebrew Association. 
Y.T. Yukon Territory. 
YWCA. Young Women's 
Christian Association. 
YWHA. Young Women's 
Hebrew Association. 


Zech. Zechariah. 
Zeph. Zephaniah. 
zool. zoology. 


ABDICATION, лв dih KAT shun, is the resignation of 
iler, such as a king or queen, or of the pope. А ruler 
› abdicates may leave the throne Бу choice, or he 
v be forced to do so. Rulers of England cannot abdi- 

without first obtaining the consent of Parliament 

е most important abdications in history include 

Wilhelm И of Ger- 


Diocletian, Roman 


Empire 305 many 1918 
hard Il of England 1399 Alfonso of Spain 1931 
irles IV of Spain. 1808 Edward УШ of 
leon df Kran 1814 Great Britain ...1936 
: 1815 Carol Il of Romania. 1940 


ules X of France. 1830 
bella П of Spain. .1870 
Lisuan- Tung of Chinal912 
holas П of Russia. 1917 


Michael of Romania. 1947 

Leopold Ш of 
Belgium 

Faruk I of Egypt 


1951 
1952 


The Abdomen Is the Largest Cavity in the Human Body. 


ABDOMEN, ab DOH mun, is a large cavity of the body 
just below the chest, or thorax, and just above the pelvis. 
A strong wall of muscle, called the diaphragm, separates 
the chest organs from those of the abdomen below them. 
The abdominal organs include the stomach, liver, pan- 
creas, intestines, kidneys, and bladder. 

A thin layer of membrane called the peritoneum lines 
the entire abdomen. The front wall of the abdomen con- 
sists of layers of long muscles, connected to the ribs above 
and the pelvic bones below. The backbone and the 
muscles of the back form the rear wall of the abdomen. 

Among insects, crustaceans, and certain other kinds 
of animals without backbones, the abdomen is the part 
of the body behind the thorax. 


Anprew Conway Ivy 


three-dimen- 
See also the 


_ Related Articles. See the Transvision 
sional color picture with Human Bopy. 
following articles: 


Appendix, Intestine Рапсгеаѕ Solar Plexus 

Vermiform Kidney Pelvis Spleen 
Bladder Liver Peritoneum Stomach 
Diaphragm 


ABELARD, PETER 


ABDUCTION. See KIDNAPING, 

ABDUL-HAMID Il, 4x» doo! hah MEED (1842-1918), 
was the 34th sultan of the Ottoman Empire. Under his 
rule, from 1876 to 1909, his empire lost more than half 
of its European possessions. The strong national feel- 
ings among the subject Balkan peoples and the Arme- 
nians of Asia Minor led to unrest, rebellions, and mas- 
sacres. Abdul-Hamid was frequently called Abdul the 
Damned, or Bloody Abdul 

He was the son of Abdul-Medjid and an Armenian 
woman, Tirimujian. Не succeeded to the throne in 
1876, when his older brother, Murad V, was declared 
insane. Although Abdul-Hamid proclaimed а liberal 
constitution in 1876, he suppressed it in 1877, after Rus- 
sia attacked Turkey. For 30 y he ruled as a dictator. 

In 1908 a group called the Young Turks forced 
Abdul-Hamid to reissue the constitution. They deposed 
him in 1909 when he agitated for a counterrevolution. 
He was held in Salonika, and then in Istanbul under 
close house arrest until his death. $урмкү N. Рынки 

See also Russo-TunkrsH. Wars; Turkey (History). 

A BECKET, THOMAS. See BECKET, SAINT THOMAS А. 

ABEL, the second son of Adam and Eve, was a 
shepherd (Genesis 4). He offered some of the first born 
of his flocks as a sacrifice to the Lord. His sacrifice was 
accepted; but when his older brother, Cain, who was a 
farmer, offered fruits, his sacrifice was refused. Cain grew 
angry and killed Abel. See also ADAM AND Eve; CAIN. 

ABELARD, AB uh lard, PETER (1079-1142), was a 
French philosopher and churchman. He was born at 
Pallet in Brittany, and went to Paris as a student in 
1099. He began to lecture on philosophy in 1113. 

Abelard was a bold and original thinker. Students 
came to him from everywhere in Europe. Abelard fell 
in love with Héloise, who was the niece of Canon 
Fulbert of Notre Dame. News of their love at last 
reached Fulbert. Héloise denied their marriage, since 
she did not want to stand in the way of Abelard’s ad- 


Peter Abelard installs his former wife, Héloise, as abbess, or 
head, of the convent called the Oratory of the Paraclete. 


Culver 


ABERDEEN 


vancement in the Church. Héloise became a nun, and 
Abelard a monk. The Church later condemned him as 
a heretic. He went to live at Nogent-sur-Seine, and his 
students followed him. 

Héloise and Abelard wrote letters to each other until 
he died. Her Letters are among the most moving expres- 
sions of love ever written. She lived 22 years longer than 
Abelard. When she died, their bodies were buried in the 
same tomb. In 1817, the bodies of Héloise and Abelard 
were moved to Paris. FULTON J. Simex 

ABERDEEN, 4n ur DEEN (pop. 186,400; alt. 80 ft.), 
is the chief commercial center and port of northern 
Scotland. It stands at the mouth of the River Dee, on 
the shore of the North Sea, and has an excellent harbor, 
For location, see GREAT BRITAIN (color map). 

Aberdeen is sometimes called The Silver City by the 
Sea because of its gleaming gray granite buildings. 
Granite from nearby quarries is an important export. 
The city’s growth dates from the 1800's, when methods 
of granite polishing were developed. The greater de- 
mand for granite resulted in industrial development. 
Aberdeen also serves as a commercial fishing and tex- 
tile-manufacturing center. The University of Aberdeen 
was founded in 1494, WILLIAM А. Hance 

ABERDEEN, S.Dak. (pop. 23,073; alt. 1,295 ft.), is 
a railroad shipping center, and the third largest city in 
South Dakota. It lies in the James River Valley in 
the northeastern part of the state, about 250 miles west 
of Minneapolis, Minn. (see Sourn DAKOTA [map]). 
From Aberdeen, goods are distributed to the towns and 
farms of a large surrounding area. The principal farm 
products of the region include cattle, dairy products, 
grain, alfalfa, potatoes, and soybeans. Aberdeen workers 
process food products, make automobile equipment and 
sheet metal, and manufacture various wood products. 
Northern State Teachers College makes its home in 
Aberdeen. The city was laid out in 1881. It serves as 
the seat of Brown County, and has a commission form 
of government. EVERETT W. STERLING 

ABERDEEN AND TEMAIR, MARQUIS OF (1847- 
1934), JOHN CAMPBELL GORDON, a British political 
leader, served as governor-general of Canadá from 1893 
to 1898. Lord Aberdeen was born in Edinburgh. He 
entered politics as a member of the Conservative party. 
Later he became a Liberal, and supported William 
Gladstone. His wife founded the Victorian Order of 
Nurses. Гостем BRAULT 

ABERDEEN-ANGUS. Sce CATTLE (Beef Cattle). 

ABERDEEN PROVING GROUND, Ма., is the U.S. 
Army's center for ordnance activities. It is located about 
four miles from Aberdeen, Md., and extends along the 
shore of Chesapeake Bay for about 35 miles. The prov- 
ing ground covers 74,870 acres, The Ordnance Corps of 
the United States Army here tests such equipment as 
guns, tanks, bombs, shells, and vehicles. The post 
houses the Ordnance Training Command. It also has 
laboratories for ballistic research, development and 
proof services, ordnance disposal, and human engi- 
neering (see HUMAN ENGINEERING). 

A working model, called a pilot, is made before any 
new weapon is manufactured in large quantities. These 
pilots are tried out under conditions that are as much 
as possible like those under which the weapons might 
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be used. Army supplies and materials that are 
factured under government contracts are also tested 
see whether they meet the standards called for in th 
contracts. Weapons captured from an enemy are si 
there in wartime. 

Aberdeen Proving Grounds was established in 19] 
It is the largest and oldest testing ground of the Uni 
States Army. Jous Н. Tuo 

ABERHART, WILLIAM C. Sce ALBERTA (Fa 
Albertans). 

ABERNETHY, GEORGE. See OREGON (Famous 
gonians). 

ABERRATION is а term used in physical science. The 
word comes from Latin and means to wander froma 
given path. There are three important kinds of aberra-! 
tion in physical science. 

Spherical Aberration is the failure of light rays to. 
шее! at a point when they are reflected by a concave 
mirror or bent when passing through a convex lens. 


— Caustic 


Figure 1. Spherical Aber- 
rationin a Concave Mirror. 
The light rays do not focus 
in a single point but along 
line F, and as a result they 
form the caustic curve. 


Figure 2. Spherical Aber- 
ration in a Convex Lens. 
The light rays must travel dif- 
ferent distances through the 
lens. As a result, they do not 
meet at a single point. 


When parallel light rays strike a spherical concave mir- 
ror, the light rays that strike the center of the mirror 
come to a focus at a point farther from the mirror than 
those that are reflected from points near the outer edge 
of the mirror (Fig. 1). Instead of meeting at a common 
focal point, these rays meet along a focal curve called 
the caustic curve. If a glass is almost filled with milk, and. 
the light falls on the wall of the glass from an angle, a 
caustic curve will be seen on the surface of the milk. 

There is a similar curve formed by spherical aberra- 
tion when the light passes through a spherical convex 
lens (Fig. 2). In order to lessen this aberration, it is 
possible to cut off some of the light rays that pass 
through the lens near the edge. In cameras, this is done 
by means of changeable Openings called stops. The 
smaller the opening through which the light passes on 
its way to the lens, the sharper is the image formed on 
the camera film. 

Spherical aberration can also be controlled in a lens 
by changing the curvature of the lens. Such a lens is 
called an aplanatic lens. A lens for a large telescope, for 
example, sometimes has its edges flattened by polishing. 
A parabolic mirror has no spherical aberration. 

Chromatic Aberration is the failure of the different 
colors contained in white light to meet in a common 
point, called a focal point, after they pass through a con- 
vex lens. When light passes through a double convex 
lens (Fig. 3), the lens serves as a double prism. Red light 


s bent the least when it strikes the lens at D, and violet 
ght is bent the most. The red rays will meet at R, the 

let rays at V. The rays of light containing other colors 
vill focus in between these two points. Chromatic aber- 


Figure 3. Chromatic Aberration occurs in single lenses. The 
shorter violet light rays and longer red light rays focus at 
different points. The other colors focus in between these points. 


sion is found in all single lenses. But by combining 
two or more lenses made of different kinds of glass, the 
various colors in light can be made to meet at practi- 
cally a single focal point. A lens made of such a com- 
bination is called an achromatic lens. 

In Astronomy, aberration causes heavenly bodies to 
appear to be at positions which are different from their 
actual positions in space. If the earth were at rest, a 
star could be observed by pointing a telescope directly 
at the star. But because the earth is moving rapidly, the 
eyepiece of the telescope is traveling while the light is 
passing through the telescope from the upper end to 
the eyepiece. The observer must slant his telescope 
slightly, so that the eyepiece will be in the proper posi- 
tion to receive the light ray when it arrives. The angle 
between the actual and the apparent position of the star 
is Ше angle of aberration. Kart Larx-Horovirz 

See also Lens; LIGHT; MIRROR; RELATIVITY. 

ABERYSTWYTH, лв ur IST with (pop. 10,400; alt. 10 
ft.). is the cultural and educational center of Wales. 
The city lies on Cardigan Bay (see GREAT BRITAIN 
[map]. Aberystwyth is the home of one of the four 
colleges of the University of Wales, and of the National 
Library of Wales. This library contains the finest collec- 
tion of Welsh books in the world. 

ABIDE WITH ME. See Hymn. 

ABIDJAN, ab ih JAHN (pop. 127,585; alt. 3 ft.), is 
the capital of the Ivory Coast. With nearby Port Bouet, 
it forms the country's chief commercial center. For 
location, see FRENCH West AFRICA (map). 

ABILENE, AB uh leen, Kans. (pop. 6,746; alt. 1,150 
ft.), is a railroad shipping center for crops raised in 
castcentral Kansas. It lies about 150 miles west 
of Kansas City, Mo. (see Kansas [map]). Abilene is 
the seat of Dickinson County. During the mid and late 
1800s, cowboys drove longhorn cattle over the famous 
Chisholm Trail to Abilene, where the stock was loaded 
and shipped to eastern markets. Probably the biggest 
year was 1871, when 5,000 cowboys and 700,000 head 
of cattle came to Abilene from Texas. James “Wild 
Bill” Hickok became famous as a *two-gun marshal” 
of Abilene, Abilene, the boyhood home of President 
Dwight D. Eisenhower, is the site of the Eisenhower 
Memorial Museum. The city has a council-manager 
form of government. WILLIAM Е. ZORNOW 


ABOLITIONIST 


ABILENE, Tex. (pop. 90,368; alt. 1,720 ft.), is in the 
west-central part of the state (see Texas [map]. It was 
established in 1881 where the southern transcontinental 
railroad tracks crossed the Western cattle trail. Abilene 
developed as a cattleshipping point, then grew as а 
banking, trading, and manufacturing center. The city 
is the home of Abilene Christian College, Hardin-Sim- 
mons University, and McMurry College. It has а coua- 
cil-manager government. Н. Banay Carrot 

ABILENE CHRISTIAN COLLEGE is a coeducational 
liberal arts school at Abilene, Tex. It is the largest 
school maintained primarily by members of the Church 
of Christ. Courses lead to bachelor’s and master’s de- 
grees in arts, sciences, music, business, education, and 
speech. The college was founded in 1906. Forenrollment, 
see UNIVERSITIES AND COLLEGES (table). 

ABILITY. Scc INTELLIGENCE. 

ABIOGENESIS. Sec SPONTANEOUS GENERATION. 

ABNORMAL PSYCHOLOGY is the name for the 
scientific study of the way the mind works when a per- 
son or animal is mentally ill or abnormal. Because so 
litde is known about mental abnormalities in animals, 
the term nearly always refers to mental abnormalities in 
humans. Abnormal psychology includes the study of 
the workings of the mind in feeble-minded persons, as 
well as in persons with any kind of psychosis or neurosis, 
It also includes the study of the workings of the mind in 
persons in unusual or abnormal situations. These situa- 
tions may include people blacking out as the result of a 
lack of oxygen at high altitudes or because of the strain 
of battle. However, abnormal psychology deals chiefly 
with mental illnesses. 

Mentally ill persons often show striking mental ab- 
normalities. They may have unreasonable fears. They 
may feel that something within compels them to per- 
form certain actions such as turning a light on and off 
three times when they enter a room. They may see 
visions or hear voices. Psychiatrists have shown that 
such abnormal behavior makes sense when properly 
understood, and is not rcally so different from the un- 
conscious workings of a normal mind. Cranes Brenner 

Related Articles in WORLD Book include: 


Complex Mental Illness Psychoanalysis 
Feeble-Minded Neurosis Psychosis 
Insanity Phobia 


ABOLITIONIST, лв oh LISH un ist, was the name 
used in the 1800's by persons in Great Britain, the 
United States, and other countries who wanted to 
abolish, or end, Negro slavery. In the United States, 
many men fought against slavery long before that time. 
The Quakers and others spoke out against it in colonial 
days. Northern states had practically abolished slavery 
before the word abolitionist came into use. 

The American Colonization Society, founded in 
1821, led antislavery agitation in the early years. It 
tried to send freed slaves to Liberia. In 1831, William 
Lloyd Garrison started his Liberator, which bluntly 
pointed out the failure of the colonization program and 
called for a fresh, drastic approach to the slavery prob- 
lem. The founding in 1833, of the American Anti-Slav- 
ery Society, which demanded the immediate and un- 
compensated end of slavery, marked the appearance of 
the true abolitionist phase of the antislavery campaign 
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ABOMASUM 


A vast network of abolitionist societies spread through- 
out the North, with such leading spokesmen as Garri- 
son, Wendell Phillips, Theodore Parker, and James 
Russell Lowell in New England; Arthur and Lewis Tap- 
pan, Lucretia Mott, and Gerrit Smith in the Middle 
Atlantic states; and Theodore D. Weld in the Middle 
West. The abolitionists preached their message against 
slavery in spite of reproaches, threats, and violence. 

The abolitionist movement entered a new phase in 
1840, with the organization of the Liberty party. The 
party nominated James G. Birney for President in 1840 
and 1844. In 1848, abolitionists became an important 
element in the Free Soil party, and in 1854 most of them 
joined the Republican party, through which they 
finally realized their aims. 

Even after abolitionists entered politics, they re- 
mained more interested in their cause than in political 
offices. They combined political agitation with direct 
action. Their homes often became “stations” of the 
"underground railroad," which helped slaves escape 
across the Northern states into Canada. 

Related Articles in WORLD Book include: 
Adams, John Quincy Lundy, Benjamin 

(The Gag Rules) Phillips, Wendell 
Brown, John Stowe, Harriet E. B. 
Garrison, William Lloyd Underground Railroad 
Liberty Party United States, History of 
Lovejoy (A Surge of Reform) 
Lowell, James Russell Whittier, John Greenleaf 

ABOMASUM. See RUMINANT. 

ABOMINABLE SNOWMAN, or YETI, YEH tih. is a 
creature said to live on Mount Everest, Makalu, and 
other mountains of the Himalaya range of Asia. Ac- 
cording to local legend, the abominable snowman is a 
hairy beast with a large, apelike body and a face that 
resembles a man’s. It has long arms that reach to its 
knees, and it walks erect on its thick legs, like a man, 
Legend says that the yeti sometimes comes down from 
the mountains to attack villagers in the area. The name 
abominable snowman comes from a newspaperman’s 
translation of metoh kangmi, the Tibetan name for the 
creature. The name yeti was given to it by the Sherpa 
tribesmen of Nepal. The word probably originally 
meant all-devouring creature. 

There is no direct evidence that the yeti exists. 
Local tribesmen have reported seeing it, but their 
stories cannot be verified. Since the late 1890's, several 
explorers have sighted in the snow footprints of a large, 
unknown creature. In 1951, British explorer Eric 
Shipton took pictures of “snowman” tracks he found 
near Everest. Since then, several expeditions, including 
one sponsored by Tur Wonrp Book in 1960, have 
searched for the creature. The explorers neither cap- 
tured nor saw anything that might be the snowman. 
Scientists of THE WORLD Book expedition said the 
tracks may have been made by bears or other animals. 
They found that the sun often caused such tracks to 
melt into large footprints, 

See also Mount EvEREST. 

ABORIGINE, 4B oh RIJ uh nee, is a member of the 
earliest-known group of people to inhabit any country, 
The term comes from the Latin ab origine, and means 
from the beginning. It refers to all first inhabitants, such 
as the Indians and Eskimos of the Western Hemisphere. 
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Daviv DONALD 


Str Ермохр P. HILLARY 


However, anthropologists now limit the term to qj 
original peoples of Australia. See also AUSTRALIA 
People; The Arts; color picture, “СоггоБогее?; 
ture, Australian Aborigine Г ribesman); GEOGR 
(picture); Races oF Man (Caucasoids; pictures, Ba 
Types, Australia). WILTON MARION KROG 

ABRAHAM was the ancestor of the Israelite people 
His name was originally ABRAM, signifying high fa 
But Genesis 17 relates that God later changed it 
Abraham, which means father of many nations. Acco 
ing to the Bible, Abraham was born at Ur in anci 
Babylonia. He left his homeland to settle in the city 
Haran in Mesopotamia (now Iraq). 

After the death of his father, Terah, in Haran, Abra- 
ham moved to Palestine, obeying a command of Go d. 
He built his first altar in Palestine at the town of Bethel, 
Abraham had two sons born in Canaan. One, Ishma 
became the founder of some Arab tribes. But Isaac, 
other son, was his true heir and the ancestor of Й 
Israelite people. 

Abraham’s defeat of four invading kings who cap- 
tured his nephew Lot is told in Genesis 14. His pleadin 
with God for the safety of Sodom, where Lot had gon 
to live, is in Genesis 18 (sec бором). The miraculous 
deliverance of Isaac from death by sacrifice is related 
in Genesis 22. The journey of Abraham’s chief servant 
to Mesopotamia to find a suitable wife for Isaac is told 
in Genesis 24. The Bible shows Abraham as the rep 
sentative man of faith. He ranks among the greatest 
men in Hebrew history. 

See also Isaac; ISHMAEL; Lor. 

ABRAHAM, PLAINS OF. Scc PLAINS ОЕ ABRAHAM, 

ABRASIVE is a substance used for grinding, smooth- 
ing, sharpening, and polishing various materials. Com- 
mon forms of abrasives include sandpaper, emery cloth, 
and grinding wheels. Ancient civilizations used abra- 
sives to Sharpen stone tools, and to polish metals, gems, 
and marble. Many natural abrasives, such as emery, 
pumice, and diamonds are still in use. 

Abrasives make up one of the most important ma- 
terials used by modern industry, especially in the glass, 
flour, leather, lumber, steel, and building industries. 
Most industrial grinding is done by manufactured 
abrasives such as silicon carbide and aluminum oxide. 
Both natural and manufactured abrasives are crushed 
to degrees of fineness, ranging from fine powders to 
coarse grains. Often the grains are pressed together to 
form grinding wheels and sharpening stones. ‘They may 
also be glued to a cloth or paper backing to form abra- 
sive sheets or belts for polishing and grinding. 

Sometimes wheels of cloth or felt are coated with 
abrasive grains for polishing metals, plastics, and other 
materials, The sharpening abrasives, such as diamond 
dust, are used mainly to sharpen the carbide tools used 
to cut steel, aluminum alloys, and other metals, Narrow 
abrasive wheels, running at high speed, are used like 
Saws to cut through the hardest steel. Industries use 
grinding wheels to give a smooth finish to dies and ma- 
chine parts. Abrasive coated sheets and belts are used. 


for cabinet work and for smoothing the wood surfaces 
of furniture. ARTHUR С. ANSLEY 


MERRILL Е. UNGER 


Related Articles in Wonrp Book include: 


Alumina Corundum Grinding and Quartz 
Borazon Diamond Polishing Whetstone 
Carboloy Emery Pumice 


ABRUZZI, ah BROOT tse, DUKE OF THE (1873- 
(33), Алл AMADEO, PRINCE or SAVOY-AOSTA, was an 
айап naval officer, mountain climber, and Arctic ex- 
rer. In 1900 he discovered that there was no large 
ass of land under the frozen wastes between Europe 
nd the North Pole. He was unsuccessful in his attempt 
cach the Pole. But he traveled farther north than 
one before him, going as far as 86° 34’ №. latitude. 

In 1897 he became the first to climb Mount Saint 
Elias in Alaska. In 1909, he led а mountain-climbing 
edition to the Himalayas. There he set a new record 

en he nearly reached the top of Mount Godwin 

ten, going as far as 24,600 feet above sea level. 

[ре Duke of the Abruzzi commanded the Italian 

1 for two years during World War I. He was born 

in Madrid. К. Joux КАТИ 
ABSALOM was the third and favorite son of King 
David of Israel. He was a handsome and clever young 
man, but he was jealous of the great power of his father. 
\bsalom stirred up a rebellion against King David. 


Keystone 
Absalom Was Killed Fleeing from Battle. 


His followers were no match for the forces of the king. 
They were defeated, and Absalom fled upon the back 
of a mule. His hair caught in the low-hanging branches 
of a tree, and he was pulled from the mule. King David 
had given orders that he should not be harmed. But as 
he hung there he was slain by Joab, the king's com- 
manding general, for the good of the nation. 

The story of the grief of King David is told in II 
Samuel 18. It is one of the most deeply moving passages 
in the Bible. The tragic story of David and Absalom has 
bcen used as a basis for many novels and poems which 
describe conflicts between a father and his son. The 
term Absalom has come to mean either a favorite son, or 
а son who rebels against his father. MERRILL Е. UNGER 

See also Davin. 

ABSCESS, AB ses, is a collection of pus within an in- 
fected part of the body. Pus contains lymph and white 
blood cells the body uses to combat infection. An ab- 
Scess often appears as a red and swollen lump, which 
may open and drain. Abscesses may occur in any tissue 
that becomes infected by bacteria. 

When an abscess forms, the blood vessels in the area 
expand and blood collects in the injured tissue. Serum 


ABSOLUTE ZERO 


and white blood cells help destroy the invading bac- 
teria and their poisons. Abscesses swell because the 


blood vessels expand and 
the amount of blood in the 
infected area increases. An 
abscess is painful because 
the pus presses on the nerve 
endings. 

Small superficial ab- 
scessessuch as pimples need 
no special treatment. Car- 
buncles, furuncles, or in- 
ternal abscesses are treated 
with antibioticssuch as pen- 
icillin and surgical incision 
if necessary (see Амтіві- 
omic). No abscess, regard- 


From A Sound Body, Charters, 
Smiley and Strang; Macmillan 


The Abscess a! the root of a 
tooth contains pus which 
presses on the nerves and 
causes toothaches. 


less of size, should be 
squeezed, because bacteria can enter the blood stream 
and produce infection. elsewhere. Jons B. Мїлк 

See also Воп.; CARBUNCLE; Pus. 

ABSENTEE VOTING allows a qualified voter to vote 
in an election without appearing at his precinct polling 
place on election day. Nearly all states in the United 
States allow absentee voting for persons who are ill, 
bedridden, or out of the state or county on election day. 
The voter informs a designated county official why he 
cannot appear in person to vote. If the official approves 
the reason, he mails the voter a ballot. The voter marks 
the ballot and returns it by mail. — Млаалм G. Carterton 

ABSENTEEISM means being away from work. It may 
be due to illness, or may be a form of employee dissatis- 
faction. Absenteeism costs employers money and ham- 
pers production schedules. In a typical company, about 
3 of every 100 workers are absent on any day. Illness 
not connected with the job is the main cause of ab- 
senteeism. Absenteeism is generally concentrated among 
a small proportion of employees called “repeaters.” 
Office employees have lower absence rates than factory 
or shop employees, and men are absent less frequently 
than women. Н. G. HENEMAN, Jr. 

ABSINTHE, АВ sinth, is а yellowish-green alcoholic 
beverage. It contains wormwood and anise. The use of 
absinthe can destroy the nerve centers of the brain. Pro- 
duction of absinthe is prohibited in the United States 
and some other countries. 

ABSOLUTE ZERO is the lowest theoretical tempera- 
ture a gas can reach. This is a temperature of —273°C., 
or — 460° Е. These numbers are based on the fact that 
the volume of a gas gets smaller as its temperature is 
lowered. A gas at 0°C., loses x} of its volume if its 
temperature drops to — 1°C. In theory, the volume of a 
gas would disappear if the temperature were lowered 
to —273°C, or absolute zero. Theoretically, the gas 
molecules would be absolutely at rest, and the sub- 
stance would possess no heat whatsoever. But actually, 
all gases change to liquids before their temperature 
reaches absolute zero. A temperature of one degree 
above absolute zero has been reached by compressing 
and expanding gases. 

'The temperature at which the volume of gas would 
disappear is given the value of zero on the absolute tem- 
perature scale. Temperatures on this scale are called de- 
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ABSOLUTISM 


grees Absolute (°А.). The absolute scale in centigrade 
units is often called the Kelvin scale, and its tempera- 
tures are called degrees Kelvin (°K.). On the Fahrenheit 
scale, absolute temperatures are often called degrees 
Rankine (°R.). 

If an individual wants to determine an absolute tem- 
perature reading, he will find it necessary to add 273° 
to the centigrade reading or 460° to the Fahrenheit 
reading. For example, 0°C. is 273°A.; 20°C. is 293°A.; 
32°F. is 492? R.; and 212°F. is 672°R. Jous W. RENNER 

See also Gas; TEMPERATURE; THERMOMETER. 

ABSOLUTISM is a form of government under which a 
man rules with no constitutional restraint, such as a 
legislature. In ancient times, absolutism was common 
in Babylonia, Assyria, and Egypt. But the Greeks, Ro- 
mans, and Jews opposed government without some 
restrictions. Beginning in the 1500's, absolutism spread 
as powerful national monarchies developed in many 
countries. King Louis XIV of France expressed the 
absolutist concept when he declared “I am the 
state.” WILLIAM EBENSTEIN 

See also AUTHORITARIANISM; Desporism; TOTALITAR- 
IANISM. 

ABSORPTION, ub SORP shun, is the process in which 
one substance is taken up by another. Some solids can 
absorb liquids or gases. Some liquids can absorb gases. 
А sponge absorbs water, а lampwick absorbs oil, and 
water absorbs ammonia gas. Sometimes the absorbed 
substance does not change, but the physical properties 
of the absorbing substance may change. Sometimes a 
chemical change takes place. A wet sponge differs from 
à dry one, and ammonia water differs from pure water. 
The properties of the mixture of the two substances are 
often more like those of the substance that takes up than 
the one taken up. 

Water absorbs varying amounts of different gases. At 
freezing temperature (32? F.) and under standard pres- 
sure, 100 gallons of water will absorb 2.1 gallons of hy- 


]e Molecules of gas or 
| liquid form film © 
around particle 


HOW ABSORPTION DIFFERS FROM ADSORPTION 
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drogen, 2.3 gallons of nitrogen, 4.9 gallons of oxygen, 
170 gallons of carbon dioxide, 50,000 gallons of hydro- 
chloric acid, or 118,000 gallons of ammonia. 

Fish and other animals that live under water breathe 
oxygen absorbed in the water. Air dissolved in water 
contains more oxygen than the usual air because oxygen 
is more soluble in water than nitrogen. Under pressure, 


a liquid will absorb more gas. Soda water consists of 
water charged with carbon dioxide under pressure, When 
a soda-water bottle is opened, the pressure in the bottle 


is released and some of the gas contained in the soda 
water bubbles out in a foam. 

Solids. Calcium chloride and zinc chloride absorb 
water vapor from the air. In damp weather, common 
table salt (sodium chloride) absorbs enough water from 
the air to cake in a salt-shaker. Woolen cloth also 
absorbs moisture from the air. 

Certain solids absorb dissolved substances from solu- 
tions. Boneblack absorbs coloring matter from sugar 
solutions (see BoNEBLACK). Clay absorbs compounds of 
potassium, ammonia, and phosphorus from the soil. The 
roots and root hairs of plants absorb mineral foods from 
the soil in which they are planted. 

Energy as well as matter can be absorbed. Colored 
glass absorbs some of the colors of white light and allows 
others to pass. A mirror or other smooth surface does not 
reflect all the light that falls on it. Part is abs: »rbed, and 
changes into heat. A dull and dark surface reflects less 
light and absorbs more. 

In physiology, absorption is the process by which 
digested food, medicines, or even poisons pass from the 
intestine to the blood stream. It also includes the proc- 
ess in which waste passes from the tissues into the blood 
stream. When an abscess disappears, the blood stream. 
absorbs the blood cells that have collected on the in- 


jured spot. Blood in the lungs absorbs air through tiny 


blood vessels, or capillaries. 

See also ADSORPTION. 

ABSTRACT, in law, is a brief statement that contains 
the most important points of a long legal document or 
of several related legal papers. 

Abstract of title, used in real-estate transactions, is the 
more common form of abstract. An abstract of title lists 
the various owners of a piece of land, a house, or a build- 
ing before it came into the possession of the present 
owner. The abstract also records all deeds, wills, mort- 
gages, and other documents that would affect the owner- 
ship of the property. A good abstract describes a chain 
of transfers from owner to owner. It also describes any 
agreements by former owners that are binding upon 
later owners. 

А clear title to Property is one that clearly states 
any obligations in the deed to the property, and any 
breaks in the chain of legal ownership. Abstracts are 
usually drawn up by lawyers or by title companies. 
After the records of the property have been traced and 
the title is found clear, it is sometimes guaranteed, or 
insured. A person who sells property to another usually 
delivers an abstract of title to the buyer along with the 
deed or certificate of Ownership, — Улаллм Tucker DEAN 

See also REAL ESTATE, 

ABSTRACT ART. See MODERNISM; PAINTING; SCULP- 
TURE (Sculpture of Today). 

ABU-ABDULLAH. Scc Boaspir., 

ABUL QASIM MANSUR. See Firpaust, 
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ABYDOS, uh BY duhs, was an ancient Egyptian city 
Its ruins lie near the present-day city of Сира. Abydos 

is the site of buildings dating back to the first phar- 

hs. Archaeologists have discovered many tombs of 

vptian rulers as well as temples dedicated to the 

rship of the god Osiris (see Оби). Seti I and 
Ramses IT built two of the most important temples in 
\bydos. Tablets found in the ruins listed the names of 

cient Egyptian rulers. These tablets are now in the 
ish Museum. 

ABYDOS was an ancient city of Asia Minor. It stood 

the southern shore at the narrowest part of the 
Hellespont, now called the Dardanelles. The city is 

nous in legend for the story of the lovers Hero and 
| сап4ег (see HERO AND LEANDER). Xerxes’ army in- 
vaded Europe from the ancient city of Abydos (see 
Xerxes [I]). 

ABYLA. See PILLARS or HERCULES. 

ABYSSINIA. See ETHIOPIA. 

ABYSSINIAN CAT. See Car (Breeds of Cats). 

А.С. See ELECTRIC CURRENT (Alternating). 

ACACIA, uh KAY shuh, is the name of a large group 
ol plants related to peas and beans. They are sometimes 
called mimosas. Acacias thrive in most warm countries. 
In hot, dry places, they seldom grow larger than shrubs. 
I hey may become large trees in regions with abundant 
water. The plant grows quickly, but does not live long. 
lhe wattle, an acacia, is Australia’s national flower. 
Some locust trees are also called acacias. 

Many of the acacias have bright yellow flowers with 
a sweet odor. Others have white flowers. The tiny 
flowers cluster together in some plants to form fluffy 
balls. Some acacias have fernlike leaves. Others have 
ide, flat leaf stems that look like leaves and do the 
same work. Some acacias grow sharp thorns. They are 
called cat^s-claw in the southwestern United States. A 
Mexican tree called bullhorn acacia has thorns in pairs 
like the horns of cattle. 

About 450 kinds of acacias grow in warm regions 
throughout the world. Ten to twelve kinds grow in the 
United States. They are most common from Texas to 
California. 

The acacia has heavy, strong wood. The flowers 
furnish an ingredient for perfume. The bark of some 
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Acacia Flowers and Seeds. 
The spikelike flowers, left, 
cluster on a long stem. The 
seeds grow in pods, below. 


A. B. Morse 


ACADEMIC FREEDOM 


trees found in Australia produces tannin, used in mak- 
ing leather. Others, in Africa, provide a useful gum 
called gum arabic. Acacia trees in India and parts of 
Southeast Asia yield catechu, a substance used in dyeing 
cloth. 


Scientific Classification. Acacias belong to the family 
Leguminosae. The cat’s-claw acacia is genus Acacia, species 


greggii. J. J. Lxvisos 
Related Articles in Wonr.p Book include: 
Catechu Leguminous Plant Mimosa 


Locust Tannic Acid 
ACADEMIC DRESS. See Cars AND Gowns. 
ACADEMIC FREEDOM concerns the work of teachers 

in colleges and universities. According to professional 

education associations in the United States: 

(a) The teacher is entitled to full freedom in research 
and in the publication of the results, subject to the ade- 
quate performance of his other academic duties. . . . 

(b) The teacher is entitled to freedom in the classroom 
in discussing his subject, but he should be careful not to 
introduce into his teaching controversial matter which 
has no relation to his subject. 

This statement, contained in “Principles of Academic 
Freedom and Tenure,” is endorsed by the following pro- 
fessional groups: Association of American Colleges, 
American Association of University Professors, American 
Library Association, Association of American Law 
Schools, American Political Science Association, Amer- 
ican Association of Colleges for Teacher Education, and 
Department of Higher Education of the National Edu- 
cation Association. 

The Theory of academic freedom is generally con- 
sidered of great importance by those associated with 
universities. A university seeks new truths through re- 
search. These new discoveries sometimes do not agree 
with accepted ideas. In the past, there have been many 
instances in which men who made outstanding dis- 
coveries have been persecuted because their conclusions 
conflicted with established beliefs. 

Most scholars do not believe they can do sound re- 
search if the results of their study have to agree with 
what other people already believe. Academic freedom 
serves as the means to protect their right to study all 
points of view and to present them freely. Scholars 
generally agree that the teacher should not force any 
one opinion on students, or deal with controversial 
matters outside his subject. The teacher carries the same 
responsibility toward the truth in the classroom that the 
judge has toward justice in the courtroom. But he must 
often adapt his teaching to the needs of youthful stu- 
dents. Denominational institutions sometimes limit the 
character and extent of the instruction they offer. In 
such cases, it is generally held that the nature of the 
limitation should be clearly stated and agreed upon 
beforehand by both teacher and school. 

Development. The concept of academic freedom de- 
veloped in Germany in the 1700’s under a twofold 
emphasis on freedom to teach and freedom to learn. 
The universities of Halle and Göttingen were among 
the first to practice it. The University of Berlin, founded 
in 1809, reflected in its program a full interpretation of 
this dual conception. 

German universities greatly influenced universities in 


Gum Arabic 
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ACADEMY 


America. Men who led the development of American 
universities during the last quarter of the 1800's strongly 
emphasized this conception of freedom to teach and 
learn. It has continued as a major influence in college 
and university programs. 

Upon the rise of Adolf Hitler to power in Germany 
during the :930's, the German government denied 
academic freedom to universities and required teachers 
and research workers to conform to Nazi ideology. 
Today, Russia does not permit academic freedom. 
Government leaders dictate what shall be considered 
truth even in certain fields of science. Most scholars 
believe that, in the long run, following such a policy 
will so retard the discovery and spread of knowledge as 
to cause a nation to drop behind those that permit 
academic freedom. HOLLIS L. CASWELL 

ACADEMY, uh CAD uh me, usually refers to a group 
of people or to an organized society that promotes 
literature, science, the fine arts, or other fields of knowl- 
edge. In several countries, the term academy is also 
used as a name for secondary schools, 

The word academy comes from the school of philosophy 
founded in the 300's B.c. by the Greek philosopher 
Plato. It was located near Athens in a grove said to have 
belonged to Academus, a hero of the "Trojan War. 

European Academies. Most European academies 
were founded in the 1600's and 1 700's. They are devoted 
to literature, language, fine arts, history, science, or 
medicine. Unlike universities, they do not have teachers 
and students, or grant degrees for the completion of 
required courses of study. The most famous European 
academies are the French Academy in Paris and the 
Royal Academy of Arts in London. 

American Academies, Benjamin Franklin helped to 
found the first American academy—the American Phil- 
osophical Society—in Philadelphia in 1743. Its prin- 
cipal interest was science. The American Academy of 
Arts and Letters consists of 50 distinguished authors 


and artists. К. FREEMAN Burts 


Related Articles in WORLD Book include: 

Academy of Natural Sciences National Academy of 
of Philadelphia Design 

Arts and Letters, American National Academy of 
Academy of Sciences, The 

Arts and Sciences, American Preparatory School 


Academy of Royal Academy of Arts 
French Academy 


ACADEMY AWARD. See Motion Picture (In the 
United States; table). 

ACADEMY OF MOTION PICTURE ARTS AND SCI- 
ENCES is an honorary nonprofit organization. It was 
founded in May, 1927, and represents leading crafts- 
men in every phase of film-making. Its purposes are to 
advance the arts and sciences of motion 


foster cooperation in the industry for cultural, educa- 


PHIA is the oldest center for the study of natural Sciences 


search departments and a large, modern natural history 
museum. Its world-famous study collections include 
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many specimens of minerals and fossils, 1,000, 
plants, 15,000,000 shells, 3,000,000 insects, 1,000,00 
fishes, 15,000 birds, and 22,000 mammals. The academ 
has plants brought from the West by the Lewis ap 
Clark expedition, and birds collected by John Ai 
bon. It has sponsored more than 500 collecting expedi 
tions. Educational programs are conducted for youn 
persons of all ages. Scientific publications of th 
academy include Proceedings and Notalae Naturae, The 
academy also publishes a natural history magazi : 
Frontiers. К. W. PRESGOTE 
ACADEMY OF THE NEW CHURCH at Bryn Athyn 
Pa., consists of a boys’ school, a girls’ school, a junior 
college, a teacher training school, and a theologice 
school. The junior college and teacher training scho 
are coeducational, while the theological school is ft 
men only. The academy is associated with the Gene 
Church of the New Jerusalem. Courses lead to the B.S, 
and B.Th. degrees. The academy was founded in 1876. 
For enrollment, see UNIVERSITIES AND COLLEGES 
(table). WILLARD D. PENDLETON. 


Ayer Collection, Newberry Library 
Acadians Were Driven into Exile. The British accused them 
of helping the enemy during the French and Indian Wars, 


ACADIA, uh KAY di uh, is a name first used in 1604 
for a region that now includes the Canadian provinces 
of Nova Scotia, New Brunswick, and Prince Edward 
Island. Acadia also included parts of Quebec province 
and the state of Maine. Acadia is best known as the 
poetic name of Nova Scotia, the famous setting for 
Longfellow's romantic poem “Evangeline.” 

Acadia was a French settlement when the French and 
English began their long struggle for possession of the 
North American continent. During Queen Anne’s Wat 
(1702-1 713), Port Royal, the seat of the Acadian govern- 
ment, surrendered to the English. At the end of the wat, 
the Treaty of Utrecht (1713) gave Acadia to England. 
But the Acadians became a source of trouble to England 
because of their sympathy for the French. They encour- 
aged the Indians to attack English settlements. 

In 1755, during the French and Indian War, the 
British tried to compel the Acadians to live up to the 
terms of the treaty of 1713. Colonial troops from New 
England deported Acadians who refused to take an 
oath of allegiance to the British king. Asa result, several 
thousand men, women, and children were sent away 
to American colonies farther south, 


After enduring much hardship, some of these exiles 
back to Acadia and lived in peace after the signing 
f the Treaty of Paris in 1763. Others wandered west- 
urd to Louisiana, a former French colony. Descend- 
ts of these Acadians are known as Cajuns. Many of 

m still speak a French dialect. С. С. Donos 

Sce also EvANGELINE; FRENCH AND INDIAN Wars; 
Мохтз, SIEUR DE ул SCOTIA (color picture, Evange- 

Memorial Park); PRINCE Ер\улюр IstAND (History). 
ACADIA NATIONAL PARK was the first national 
k to be established in the United States east of the 
ississippi River. It lies in Maine, covering 41,634.01 

$ on Mount Desert Island and on the Schoodic 
Peninsula (see Mount Desert). 

l he park contains several peaks, the tallest of which 

Mount Cadillac (1,530 feet), the highest of the granite 

untains along the eastern coast. Forests and many 

s and ponds make Acadia Park an excellent wild- 
life sanctuary. A marine biological laboratory is main- 
uned on the park grounds. 

lhe park was established on land donated by resi- 
dents of the island in 1916. At first the area was called 
и de Monts National Monument. The name was 
changed to Lafayette National Park when Congress 
made the monument a park in 1919. The present name 
of ^cadia was adopted in 1929. 

Sce also Mare (color picture, Thunder Hole). 

ACADIA UNIVERSITY is a coeducational school at 
Wolfville, N.S. It has schools of arts and science, engi- 
neering, music, theology, home economics, education, 
und secretarial science. It was founded in 1838. For en- 
rollinent, see CANADA (Education [table]). 

ACANTHUS, uh САМ thus, is a group of shrubs or 
herbs that grow in Asia, Africa, and southern Europe. 
\canthus plants resemble thistles. The flowers vary 
in color from white to purple, and grow in clusters on 
spikes. The leaves have many narrow, sharp lobes, and 
are sometimes armed with spines. 

Acanthus plants prefer rich soil and much sunshine. 
But they can survive with a small amount of water. 
‘They can grow in the colder regions of the United 
States only if carefully protected. 

In architecture, acanthus refers to a leafy decoration 
that became popular in Greek and Roman times. The 
design at the top of the Corinthian column is an ex- 
ample of this kind of decoration. See Согомм. 

Scientific Classification. Acanthus is in the family 
Acanthaceae. It forms the genus Acanthus. ROBERT W. SCHERY 

ACAPULCO, ah kah POOL koh (pop. 27,913; alt. 10 
{t.), officially AcapuLco DE JUAREZ, HW AH rays, is one 
of Mexico’s chief Pacific Ocean ports. This popular 
winter resort lies on a beautiful bay 190 miles southwest 
of Mexico City. For location, see Mexico (color map). 

Acapulco serves as a trading center for cotton, sugar, 
coffee, hides and skins, and other farm products. Visitors 
enjoy swimming and deep-sea fishing. The city has 
good bathing beaches and many resort hotels. Span- 
iards founded Acapulco in 1550. Joun A. Crow 

See also Mexico (color picture, Sparkling Acapulco 
Bay). 

ACCELERATION, ak sELL ur AY shun, is the change 
in the velocity (speed in one direction) of a body, di- 
vided by the time during which the change takes place. 
For example, if a motorist driving along a straight 
road increases the speed of his car in 1 minute from 20 


I 


Неввевт E. Kanter 


ACCELEROMETER 


mph to 25 mph, he has changed the velocity 5 mph per 
minute. This is the acceleration, Physicists usually 
speak of an increase in velocity as positive acceleration 
and a decrease in velocity as negative acceleration (or de 
celeration). If the car had gone from 20 mph to 15 mph, 
it would have undergone negative acceleration. 

Acceleration increases as the force that moves an 
Object increases. Also, if the same force acts оп two 
objects with different masses, it will produce a greater 
acceleration in the object with the lesser mass (sec 
Mass). Ковент L. Wink 

See also MorioN; VkLocrrv; Еліллха Bones, 
Law or. 

ACCELERATOR. Sce Carsureror (The Throttle 
Valve). 

ACCELERATOR, NUCLEAR. Scc Атом SMASHER with 
its list of Related Articles. 

ACCELEROMETER, ack skLL ur AHM uh tur, is a 
device that measures acceleration, or the increase in 
velocity, of an object (see ACCELERATION), Originally, 
accelerometers were designed to measure acceleration in 
only one direction. More complicated modern accele 
ometers are used in space vehicles to measure accelera- 
tions in several directions at the same time. 


The Acanthus Leaf Design, left, was used by ancient Greek 
and Roman architects to decorate columns and other structures. For 
example, Greek architects developed the Corinthian column, right, 
which is decorated with rows of acanthus leaves, below. 


J. Horace McFarland 


ACCENT 


ACCENT, AK sent, in language, is an emphasis placed 
on a certain syllable in a word. Dictionaries usually in- 
dicate an accented syllable by the mark, ^, placed after 
the syllable. A secondary accent can be indicated by 
two marks, ”, or by a light single accent mark. Accented 
syllables can also be shown by capital letters or by ital- 
ics. Where pronunciations are given in THE WORLD 
Book ExcycLOPEDIA, capital letters are used for the 
syllable with the primary accent and small capital let- 
ters for the secondary accent. See Key to Pronunciation, 
at the beginning of the A volume. 

The tendency in English is to shift the accent toward 
the beginning of the word. The accent in the word 
re VOKE shifts toward the beginning in the form 
ir REV ocable. This tendency often causes a consider- 
able change in the language. The word BAL cony was 
once pronounced bal CON y. 

Words spelled in the same Way are sometimes ac- 
cented on different syllables. This usually means they 
have different meanings or different usages. The verb 
of a pair of identical words may have the accent on the 
second syllable, although the noun or adjective has it 
on the first. For example, ab SENT is the verb, while 
AB sent is the adjective. 

Accent is important in sentences as well as in words. 
The accent of a sentence can change its meaning com- 
pletely. “You walked down the avenue” expresses four 
different meanings when the accent is put on you, 
walked, down, or avenue. 

See also Meter (in poetry), 

ACCEPTANCE. See Вил. or EXCHANGE. 

ACCESSORY, ak SESS oh rth, in law, is a person who 
takes part in a crime before or after it is committed, but 
who is not present when the crime occurs. Such a person 
is also called an accomplice. One who helps plan or pre- 
pare for a crime is an accessory before the fact. An accessory 
after the fact is one who shields a criminal from the law 
after the crime has been committed. Near relatives who 
aid a criminal are not regarded as accessories after the 
fact in many states. In most courts, an accessory may be 
sentenced to punishment as severe as that of the person 
who actually commits the crime. 

See also ACCOMPLICE. 

ACCIDENT. See Acr or Gop; AUTOMOBILE DRIVING 
(How to Drive Safely); DISASTER; First Атр; SAFETY; 
WORKMEN's COMPENSATION. 

ACCIDENT INSURANCE. Sce INSURANCE (Accident), 

ACCIDENT PREVENTION. Scc SAFETY. 

ACCIDENTAL PRESIDENT is a man elected Vice- 
President of the United States who later becomes 
President because of the death of his running mate. The 
United States has had seven accidental presidents: 
Chester A. Arthur, Calvin Coolidge, Millard Fillmore, 
Andrew Johnson, Theodore Roosevelt, Harry S. Tru- 
man, and John Tyler, Тне Wortp Book ENcvcLo- 
PEDIA has a separate article for each of these men. 
See also VICE-PRESIDENT OF THE UNITED STATES, 

ACCIDENTALS. See Music (Terms). 


CLARENCE STRATTON 


Евер E. INBAU 


of the many changes in living things called adaptation. 
Many plants, Such as wheat, barley, and the common 
fruits, grew originally in warm places. Man has carried 
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these plants into different climates. To live under the 
new conditions, these plants have had to change their 
form or their ways of living. Certain plants transplanted 
in dry climates acclimatize themselves by sending their 
roots far underground in search of wate Sheep raised 
in cold damp climates keep themselves warm and dry 
by growing exceptionally thick coats of wool. 

Human beings can speed up the process of acclima- 
tization by selecting and breeding the particular plants 
or animals which can best endure the new climate. But 
there are limits to the powers of acclimatization, Ba- 
nanas cannot be grown outdoors in Minnesota, and, 
although there are many breeds of domestic cattle, few 
of them thrive in the tropics. 

Human beings are adaptable to changes, but they, 
too, must become acclimatized. People sometimes be- 
come ill when they go directly from the temperate zones 
to the tropics or from low regions to high ones. But man 
has learned to adapt to varied climates. 

See also ADAPTATION. 

ACCOLADE. See KNIGHTS 
(Knighting). 

ACCOMMODATION, in physiology. See Eye (Fo- 
cusing and Accommodation). 

ACCOMPLICE, uh KAHM pliss, is a person who know- 
ingly, voluntarily, and sharing a common intent with 
another criminal called the brincipal, unites with or aids 
him in committing a crime. An accomplice may be 
charged with the same offense as the principal. When 
two persons are partners in crime, each is the other's 
accomplice. The trial testimony of an accomplice, 
without other proof, is not sufficient evidence to convict 
the principal. See also ACCESSORY. ARTHUR E. SUTHERLAND 

ACCORDION, uh CORE dih un, is a recd-iype musi- 
cal instrument worn on Straps around the shoulders. 
The player stretches and compresses bellows. forcing air 
through metal tongues and making them vibrate. The 
right hand plays keys arranged in the order of the scale, 
like piano keys, while the left hand presses buttons that 
produce single tones and chords. Multi-shift accordions 
have as many as 22 shifts that open and shut the de- 
sired number of reeds. Cyrillys Damian invented an ac- 
cordion in Vienna in 1829. But the principle had been 
known for centuries before in China. ALFRED I, MAYER 

See also Concertina, 


С.М. BEADLE 


AND KNIGHTHOOD 


The Keys of the Accordion open valves, admitting air from 


the bellows to metal reeds which produce the instrument's sound. 
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ACCOUNTING is often called **the language of busi- 
ness." This is because business facts and events аге 
collected, classified, and reported in accordance with 
ccounting principles and procedures, and in account- 
ing terms, Accounting enables companies and govern- 

iental agencies to summarize and report in an under- 
able fashion a huge number of transactions. 

Businessmen use accounting to compute the profit 
earned by a business firm during a year or other period. 
\ccounting also records and classifies а company's 

sets and liabilities, and the interest of the owners. 
he profession in which accounting principles are 
d is called accountancy, and the members of the 
olession are known as accountants, 


tar 


Fields of Accounting 


here are three main fields of accounting. These are: 
(1) industrial accounting, (2) governmental accounting, 
and (3) public accounting. 

Industrial Accounting covers the entire field of ac- 
counting for industrial enterprises. It includes (1) book- 
keeping, (2) cost accounting, (3) financial accounting, 
(4) auditing, and (5) controllership. 

Bookkeeping includes the practices and procedures 
followed in recording and summarizing the transactions 
entered into by business organizations. Every good- 
sized business firm must have a bookkeeping depart- 
ment to keep financial records. Bookkeeping operates 
under the general principles of accounting. But ac- 
counting goes beyond bookkeeping in interpreting the 
financial statements and other records obtained from 
bookkeeping records. See BOOKKEEPING. 

Cost Accounting deals with the determination of the 
cost of goods manufactured and sold. Costs are classified 
as direct materials, direct labor, and overhead. Direct 
materials are the raw materials that finally appear in the 
finished product. Direct labor is the cost of paying em- 
ployees who work directly on a product. Overhead, or 
burden, includes all other costs such as power, heat, and 
light. Cost accountants must know how to collect in- 
formation about these costs and spread them among 
each product that a company manufactures. Thus, a 
company can determine whether it is making a profit 
or a loss on the different products it manufactures. 

Financial Accounting includes the preparation and 
interpretation of general financial statements. 

Auditing is concerned with examining and reviewing 
accounting information to determine whether it is 
reasonably accurate and presented in an understand- 
able fashion. Thus, auditors are accountants who review 
the work of other accountants. Accountants can make 
mistakes in the preparation of financial statements. This 
leads to unreliable information, which may result in 
poor business decisions. Auditors review accounting 
data by investigating and analyzing the underlying 
business events and conditions. They express their 
opinion as to whether a financial statement presents 
fairly the information it is supposed to contain. See 
AUDIT; AUDITCR. 

Controllership. The controller of a business enterprise 
is the chief accounting officer and a member of manage- 
ment. He sees that accounting work is done efficiently 
and that the information is used effectively. 

Government Accounting. Governments, like busi- 
nesses, need accounting to help them obtain informa- 


ACCREDITED COLLEGES 


tion about their actions and financial condition. 
Governmental accountants do for government what 
industrial accountants do for business. 

Public Accountants are professicnal men who аге 
available to businesses and governmental units to per- 
form any accounting services they require. Auditing is 
one of the chief jobs of public accountants. Most 
businesses want to have an independent expert review 
their accounting once a year to make sure that their 
financial statements are reasonably reliable, and that 
their accounting procedures are satisfactory. An in- 
dependent Certified Public Accountant (C.P.A.) gener- 
ally makes an audit. To become a С.Р.А., а person 
must meet certain qualifications as to age, experience, 
and education, and then pass a difficult and compre- 
hensive state examination. A C.P.A. is a professional 
man like a lawyer or a doctor. He has his own office, 
frequently in partnership with other C.P.A.’s. In Can- 
ada, certified public accountants are also known as 
chartered accountants. 

Public accountants do a great deal of tax work. Some 
public accountants specialize in preparing income-tax 
returns for individuals and corporations. Public account- 
ants also review and develop bookkeeping and account- 
ing systems, prepare special reports, and give general 
advice on business matters. 


Careers in Accounting 


Accounting is much more than a routine, clerical 
type of work. An accountant has to meet with and talk to 
important executives. He must be able to express him- 
self clearly and effectively, and to think a difficult 
problem through to a satisfactory conclusion. 

A college education with a major in accountancy 
provides the best preparation for industrial, govern- 
mental, or independent public accounting. Most large 
universities provide such training. On graduation, most 
accountants will receive additional education in some 
kind of company training program. If an accountant 
enters public accounting, he will want to take the 
C.P.A. examination and qualify as a Certified Public 
Accountant. Although industrial and governmental ac- 
counting do not require a C.P.A., many accountants in 
these fields take and pass the examination for the added 
prestige that it gives them. 

Information concerning careers in the fields of ac- 
counting may be obtained from the American Institute 
of Certified Public Accountants, 270 Madison Ave., 
New York 16, N.Y. In Canada, the Canadian Institute 
of Certified Public Accountants and the Canadian 
Institute of Chartered Accountants, both in Toronto, 
are good sources of information. В. К. MAUTZ 

ACCRA, uh ККАН, ог АСК ruh (pop. 135,926; alt. 
205 ft), is the capital and largest city of Ghana, a 
country in western Africa. Accra is an important sea- 
port on the Gulf of Guinea. For location, see GHANA 
(map). A railroad connects Accra with Ghana's cocoa- 
growing districts and with the major towns in the 
interior. Principal exports from the port of Accra are 
cocoa, kola, lumber, and palm oil. Accra is also Ghana's 
chief educational center. ALAN Р. MERRIAM 

ACCREDITED COLLEGES. Sce UNIVERSITIES AND COL- 
LEGES (Accrediting). 
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ACCULTURATION 


ACCULTURATION, wh KULL tyoo RAY shun, is the 
process through which an individual or group learns a 
different culture. It refers mostly to people of a simple 
culture who try to adopt the culture of a more complex 
society. Acculturation is usually slow, because most 
persons resist learning a new culture. The process often 
confuses and sometimes disorganizes a people for as long 
as a generation or more. This happens because people 
accept certain cultural values without completely under- 
standing them. For example, many people in simpler 
cultures want to have complicated machinery even 
though they do not know how to use it and often leave 
it standing idle. A familiar example of acculturation 
concerns American Indians. After several hundred 
years, they have adopted some, but not all, of the 
characteristics of their invaders’ culture. An important 
type of acculturation is now taking place among many 
peoples who are learning the more complex ways of 
the western world. 

ACCUSATIVE CASE. See Case. 

АСЕ. See War Aces. 

ACEROLA, as ur OH luh, is the fruit of a small, bushy 
tree that grows 10 to 15 feet tall. It is native throughout 
the West Indies and in parts of Mexico, Central Amer- 
ica, and northern South America. The tree has deep 
roots, and grows well even in poor soil, if there is a 
sufficient amount of rain. 

The fruits are about the size of cherries. When ripe, 
they have a deep red color and soft flesh. They have a 
rather tart flavor, similar to that of a crab apple. The 
acerola is also called the Puerto Rican, West Indian, or 
Barbados cherry. 

The acerola was eaten by Indians long before the 
white man came to the Western Hemisphere. In 1946, 
scientists discovered that the fruits are rich in vitamin 
С, or ascorbic acid. The vitamin C content varies in 
different trees and under different environmental con- 
ditions. Green fruits contain more vitamin C than ripe 
fruits. The edible part of the acerola has about 1 to 
^ per cent ascorbic acid. In other kinds of fruits, even 
0.06 per cent ascorbic acid is high. The acerola ranks 
as the richest known natural source of vitamin C. Jelly 


JOHN Е. Cuser 


Acerolas have a high vitamin C content, and are used in jellies 
and fruit juice mixes. They are an important crop in Puerto Rico. 
Puerto Rico News Service 


made from acerolas retains its high vitamin C content, 

After 1946, commercial canners began to use the 
acerola in fruit juice mixes. The fruit is also used directly 
as a source of ascorbic acid. By 1956, it had become an 
important cash crop in Puerto Rico. 

Scientific Classification. The acerola belongs to the 
family Malpighiaceae. It is classified as genus Malpighia, 
species glabra. ARTHUR CRONQUIST 

ACETANILIDE, 4s et AN uh lid (chemical formula, 
CH;CONHC;H;), is a white powder sometimes called 
antifebrin, made up of crystals. It has been used widely 
since 1866 to deaden pain and lower fever. It has been 
prescribed for headache, neuralgia, and the aches and 
pains of fever. It may destroy red and white blood cells, 
weaken heart muscle, and even cause death after long 
use. It should be used only under a physician's direc- 
tion. AUSTIN EDWARD SMITH 

ACETATE, A5 ee tayt, is a salt of acetic acid. Acetates 
result when acetic acid reacts with metals, oxides, and 
hydroxides. Common examples include calcium, so- 
dium, magnesium, lead, zinc, manganese, and ferric 
acetate. Acetic acid reacts with alcohols to form acetates 
called esters. Cellulose acetate textile fibers and plastics 
have outstanding properties and uses. See also ACETIC 
Аар; EsrER; FIBER (Synthetic Fibers); PLasrics; SALT. 
CHEMICAL. CHARLES Н. RUTLEDGE 

ACETIC ACID, uh SEE tik, has the chemical formula 
CH3COOH. It is a colorless liquid slightly heavier than 
water. Acetic acid is named from the Latin word acetum, 
which means vinegar. The sourness of vinegar is due to 
acetic acid. Vinegar used in the home contains only 4 
to 9 per cent of acetic acid. The boiling point of acetic 
acid is 118°C. It has a sharp odor and irritates the 
nose and eyes. It is a caustic substance and can cause 
severe burns on the skin. Pure acetic acid solidifies into 
crystals at 62°F. (the temperature of a cool room). For 
this reason it is called glacial acetic acid. Dilute acetic 
acid (acetic acid mixed with water) has industrial uses. 

Acetic acid has probably been known longer than 
any other acid. The German chemist Georg Stahl first 
obtained it from vinegar in 1700. Today it is made 
commercially from hardwood by distillation. It is a by- 
product of the manufacture of charcoal and wood 
alcohol. To separate the acid and wood alcohol, lime 
(CaO) is added to the mixture, This changes impure 
acetic acid to calcium acetate, The acid is purified by 
addition of hydrochloric acid followed by distillation. 
Acetic acid can also be made synthetically. 

Acetic acid is used widely in the manufacture of 
white lead, acetone, and acetates. Some important 
acetates are formed with lead, calcium, sodium, copper, 
aluminum, and iron. Lead acetate is called sugar of lead. 
Verdigris is a copper acetate used in the manufacture 
of Paris green. 

See also ACETATE; ACID; VINEGAR. 

ACETONE, AS ce TONE (chemical formula, 
CH;COCH;), is а compound of carbon, hydrogen, and 
oxygen that has important industrial uses. Acetone is 
closely related to acetic acid and to the alcohols. This 
colorless, inflammable liquid has a fruity odor. It dis- 
solves many substances, including resins, gums, oils, 
and cellulose. Like ether and alcohol, it evaporates 
rapidly. It is found in urine, especially in diabetics. 

Most of the uses of acetone result from its action as 
а solvent. For this reason, it is used in paint and 
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rod as two edges 
are fused by flame 


polishes and lacquers. Its ability to dissolve 
cellulose makes it useful in the manufacture of cert 
kinds of rayon. Manufacturers use acetone to make 
iloroform, some kinds of synthetic rubber, plastics, 
photographie film, safety glass, and explosives. 
Without acetone, the safe and practical use of acety- 
lenc gas in industry would be impossible. By itself, 
compressed acetylene gas often explodes. But acetylene 
may safely be compressed and stored in containers full 
of usbestos soaked with acetone. The acetone dissolves 
volumes of the gas under pressure, and releases 


ain 


it as needed when the container is opened. 
Ihe principal sources of acetone are corn and other 
grains, These are fermented by special bacteria, and 


> distilled. Acetone may also be obtained from 
wood, from coal, and from acetic acid. 

See also Ac Аст; ACETYLENE; Corn (Distilling 
and Fermentation). 

ACETOPHENETIDIN. See PHENACETIN. . 
ACETYLENE, uh SET uh leen (chemical formula, 
CH»), is a colorless gas that burns with a brilliant light. 
Acetylene is not poisonous. It is only slightly soluble in 
water and alcohol. Commercial acetylene gas has an 
odor that resembles garlic because of impurities. This 
gas is made by bringing calcium carbide into contact 
with water. 

Acetylene mixed with oxygen and ignited yields an 
extremely hot flame which reaches a temperature of 
6,000? F. This flame melts steel and other metals in 
welding and cutting processes. In welding, the edges of 
the metals are melted in the flame of the oxyacetylene 
blowpipe and then fused. A new metal is often added 
to make the joint secure. A well-made weld is as strong 
as the pieces joined. Oxyacetylene welding is used in 
building bridges, ships, automobiles. airplanes, and 
pipelines. It is used in blast furnaces, foundries, alumi- 
num, brass, and other metal industries. 

The oxyacetylene flame is used in a different way to 
cut metals. A spot on the edge of the metal to be cut is 
heated, but not melted, by an oxyacetylene flame. Then 
à fine stream of oxygen is sprayed on the hot metal. The 
metal touched by the jet of oxygen burns through, 
leaving a straight, clean-cut edge. Oxyacetylene cutting 
is used to make scrap out of old ships, airplanes, and 
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buildings. It is used to cut out parts of a steel plate. 

Commercial acetylene in cylinders is dissolved in 
acetone. Before this use of acetone, explosions occurred 
because of the chemical breakdown of the acetylene. 

Acetylene is widely used as fuel for the lamps of 
miners’ caps. and for floodlighting. Acetylene-lighted 
buoys have been used to mark inland and ocean water- 
ways. These buoys are turned on and off automatically 
by the “sunlight valve" invented by the Swedish scien- 
tist Nils Gustaf Dalén, who won the 1912 Nobel prize 
in physics. 

Acetylene is also used to make many chemicals such 
as acetic acid, ethyl acetate, rubber substitutes, and the 
vinyl resins which are used in making plastics. 

Acctylene was known as a scientific curiosity in the 
1700's. Credit for discovering it is usually given to 
Edmund Davy, who called it bicarburet of hydrogen 
(1836). Pierre Berthelot analyzed the gas and gave it 
the name acetylene in 1860. Grorcr L. Возн 

See also ACETONE; Acetic ACID; CALCIUM CARBIDE. 

ACETYLSALICYLIC ACID. See ASPIRIN. 


An Acetylene Torch can cut through solid chunks of steel or 


other metals, or be used to weld pieces of metal together. 
Linde Company Div. of Union Carbide Corp. 


ACHAEAN 


ACHAEAN, uh KEE un, was the name of the first of 
the four tribes to invade ancient Greece. The Achaeans 
entered Greece from the north about 2000 в.с. They 
defeated the native Aegeans and intermarried with 
them. Later, the Achaeans conquered Boeotia and the 
Peloponnesus in the south. The Achaean civilization 
gained strength from the culture of the Cretans, whom 
they also conquered about 1600 в.с. Homer immortal- 
ized the victory of the Achaeans over the Trojans in the 
Iliad. This probably was the last great military achieve- 
ment of the Achaeans. After that, the Aeolians and 
Dorians seized their lands. The Achaeans then settled 
in Achaia, on the northern part of the Peloponnesian 
peninsula. They formed the Achaean League about 
280 в.с. This league opposed Macedonian rule and the 
growing power of Rome. The league lasted until the 
Roman conquest in 146 в.с. 

See also AEOLIAN; DORIAN; ILIAD. 

ACHATES, uh KAY tees, was a loyal companion of 
Aeneas in Virgil's Aeneid. The word today is used to 
mean a faithful friend. See also AENEAs; VIRGIL. 

ACHERON, AK ehr ahn, was the name applied to 
several rivers of ancient Greece and Italy. The most 
important river flowed in Epirus (northwestern Greece). 
In mythology, Acheron was “the river of woe,” across 
which Charon carried the souls of the dead to Pluto’s 
realm. See also CHARON; PLUTO. 

ACHESON, DEANGOODERHAM(1893- ), served 
as President Harry Truman’s Secretary of State from 
1949 to 1953. Republican opponents blamed him for 
the “betrayal” of China to 
Communism. Senator 
Joseph McCarthy of Wis- 
consin charged that he 
“coddled” communists in 
the Department of State, 
Secretary Acheson replied 
in his official “China Paper” 
that Chiang Kai-shek had 
never lost a battle to the 
Chinese Communists Бе- 
cause he lacked arms. He 
blamed Chiang’s downfall 
on the internal weakness of 
his forces. Acheson urged 
the policy of recruiting Ger- 
man divisions for the North Atlantic Treaty Organiza- 
tion (NATO). He drafted the Acheson-Lilienthal Report 
urging creation of a world agency to control atomic 
power. He was born in Middletown, Conn. Harvey Wisi 

ACHIEVEMENT TESTS. Sec Тезтз AND MEASURE- 
MENTS (Achievement Tests). 

ACHILLES, wh KILL eez, was the mightiest warrior 
on the Greek side during the Trojan War. He was the 
son of Peleus and the sea nymph Thetis, who tried to 
make him deathless by putting him in fire at night and 
rubbing him with ambrosia by day. 

It is said that one night Peleus saw her putting his 
son in the flames. He interrupted her, and so Achilles 
did not become deathless. In a later story, she is said to 
have dipped him in the River Styx, but she did not wet 
the heel by which she held him. So Achilles could only 
be killed by a wound in the heel. 
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Wide World 
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United Press Int. 
Achilles died from an arrow wound in his heel. This scene from 
mythology was portrayed in a motion picture, Helen of Troy. 


Thetis tried to keep Achilles out of the Trojan War 
by dressing him as a girl and seating him among the 
women to spin and weave. But Ulysses came dis- 
guised as a peddler with baskets of women's goods, 
among which he had placed weapons (sec ULyssts). 
Achilles showed interest in the weapons, and so Ulysses 
knew him. 

Achilles fought hard at "Troy and killed many men. 
But he refused to fight after he had quarreled with 
Agamemnon over a captive maiden whom Achilles 
loved (see AGAMEMNON). Achilles returned to battle 
only after Hector had killed his friend Patroclus (see 
Hector). Achilles killed Hector, but he himself was 
killed later in the battle by Paris and Apollo (see 
Paris). Josep FONTENROSE 

See also Ajax; Iuran. 

ACHILLES’ TENDON is 
the strong tendon at the 
back of the ankle. It at- 
taches the calf muscle to 
the bone of the heel. When 
it is cut, an individual can- 
not run, has difficulty walk- 
ing, and can no longer move 
his foot. The name comes 
from a Greek legend about 
Achilles. See also Аснилез: 
TENDON. Е. V. Cowpnv 

ACHROITE. See Tour- 
MALINE. 

ACHROMATIC LENS. 
See ABERRATION. 


ACHILLES 
TENDON 


ACID, ASS гла, is the name of a group of organic or 

ис chemical compounds with common charac- 

i . When dissolved in water, acids have a sour 
ме. They neutralize bases and change indicators to 
tinctive colors. For example, acids change blue lit- 
s to red. Acids react with some metals by liberating 
lrogen gas. 

Mmost all acids contain hydrogen. But not all com- 

inds that contain hydrogen are acids. When an acid 

ilves, at least some of the hydrogen atoms in it are 

d. They become positively charged hydrogen ions 

11). In water, the hydrogen ions combine with the 

ins of the water molecules (НО) to form the solvated 

Irogen ion (H3O +), All the molecules of a strong acid 

converted into ions in water solution. For example, 

‘п hydrogen chloride gas is dissolved in water to 

wm hydrochloric acid, all the molecules of hydro- 

chloric acid are changed to ions of hydrogen and ions 

of chlorine. A solution of a weak acid, such as acetic 
acid, forms only a few ions in water solution. 

Inorganic Acids include sulfuric acid (H2SO,), hydro- 
chlorie acid (НСІ), nitric acid (HNOs), and phosphoric 
icid (НзРО.). Many of the inorganic acids are strong. 
Sulfuric acid, nitric acid, and hydrochloric acid are 
manufactured by thousands of tons. They are used in 
producing metals, plastics, explosives, textiles, and vari- 
ous dyes. 

Organic Acids contain carbon atoms. Carboxylic 
acids are the most common type of organic acids. They 
contain а characteristic group of atoms called the car- 
box! group (-COOH). Formic acid (HCOOH), acetic 
acid (СНзСООН), and butyric acid (C3H;COOH) are 
aliphatic carboxylic acids. The fatty acids are acids that 
can be obtained from fats and oils. These acids, such as 
Stearic acid (СНзСООН), have a large number of 
carbon atoms. Dicarboxylic acids contain two carboxylic 
groups. The simplest of these is oxalic acid (COOH- 
COOH) which is found in rhubarb. Aromatic carboxylic 
acids include benzoic acid (CsH;COOH), which is 
found in cranberries. Ortho, meta, and para phthalic 
acids have two carboxyl groups. They are important in 
the production of certain resins and plastics. 

Sulfonic acids are strong organic acids derived from 
sulfuric acid. Salts of sulfonic acid are widely used in 
dyes and detergents. Phenols are very weak organic 
acids. They contain a hydroxyl group (-OH) attached 
to a benzene ring. 

Many acids are harmless and may be taken into the 
body. These include citric acid in oranges and lemons, 
tartaric acid in grapes, malic acid in apples, and acetic 
acid in vinegar. Amino acids are a group of acids that 
contain nitrogen. They may be derived from the break- 
down of proteins. Several of the amino acids are essen- 
tial to life in man. 

Many acids are deadly poisons, even though they are 
made up of the harmless and common elements carbon, 
oxygen, and hydrogen. These poisons include oxalic 
acid and carbolic acid (phenol). James S. Frrrz 


Related Articles in Wortp Book include: 
ACIDS 
Citric Acid 
Formic Acid 
Gallic Acid 
Hydrochloric Acid 
Hydrofluoric Acid 


Lactic Acid 
Nitric Acid 
Oxalic Acid 
Phosphoric Acid 
Picric Acid 


Acetic Acid 
Amino Acid 
Aqua Regia 
Boric Acid 
Carbolic Acid 


Union Carbide Corp. 
Large Tanks of Sulfuric Acid are used in leaching operations 
to extract uranium and vanadium from crude ore. 


Tannic Acid 
Tartaric Acid 


Stearic Acid 
Sulfuric Acid 
UNGLASSIFIED 
Anhydride Base 
Atom (Inside the Atom) pH 

ACIDOPHILUS, ass ih ПАНЕ uh lus, MILK is a prod- 
uct made from skim milk. Manufacturers use pure 
cultures of a tiny organism, Lactobacillus acidophilus, to 
ferment the milk. Doctors sometimes prescribe acidoph- 
ilus milk for persons suffering from intestinal disorders. 

ACIDOSIS, ass ih DOH sis, is a condition in which 
the normal balance between acids and alkalies in the 
blood plasma is disturbed. Acidosis causes weakness, 
drowsiness, and coma. 

Normally, the ratio of acid to alkali in blood plasma 
is 1 to 20. This means that blood is always slightly 
alkaline. But body tissues react very quickly to even 
small changes in the normal ratio. The ratio rarely 
changes unless a serious disease is present. But changes 
may occur after starvation, or, momentarily, after 
severe physical exertion. In such diseases as diabetes 
and nephritis, the body may produce too much acid, 
or the elimination of acid from the body may be re- 
duced. The blood becomes less alkaline, and the alka- 
line reserves are depleted. This condition is acidosis. 
Doctors treat the condition by removing the cause or 
by giving alkali to replace that lost. 

See also ALKALOSIS. 

ACKIA BATTLEGROUND NATIONAL MONUMENT 
lies in northeastern Mississippi. It is the site of the 
battle in May, 1736, in which the Chickasaw Indians, 
aided by British troops, threw back French forces and 
their Choctaw allies. This battle prevented the French 
from obtaining complete control of the Mississippi 
Valley. The 49.15-acre monument was established in 
1938. C. LANGDON WHITE 

ACKLINS ISLAND. Sec ВАНАМАЗ. 

ACLINIC LINE. See MAGNETIC Equator. 


Prussic Acid 
Salicylic Acid 


Salt, Chemical 


WILLIAM DAMESHEK 
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ACNE, ICA sk 
и enings glands become 
xk I © sk the fa neck 
back 
I ndis 1 Kuce small amounts of oil 
k k є d supple. Each gland has ап 
x the skin through which the oil can escape 
surfa Someti $ become 
ed and the i The oil then 
` ind t to swell. The 
and be s infected 
Some єз acne is so severe that large abscesses form 
| ( oy some of the delicate tissues surrounding 
‹ d and leave scars. Many boys and ls 


age develop mild forms of acne 


Doct 


believe that 


irs do not know 


1t causes acne, Some of them 
activity of the oil glands increases and 
makes а person more susceptible to acne. There is no 
Specific treatment, Special care should be taken to keep 


the skin clean. Frequent wa 


ig with soap and water 
emoves tiny dirt particles that might clog the pores. А 
balanced diet t 
^ 


t includes all the vitamins is important. 
me kinds of acne are relieved by taking large amounts 


of vitamin A. Sometimes vaccines prove helpful in 
trea acne. Treatment of acne with ultraviolet light 
and with X rays has also proved beneficial in manv 
severe cases W. B. Youmans 


See also Anscess; BLACKHEAD; PIMPLE. 

ACONCAGUA, ax un KAHG wuh, is the highest 
mountain in the Weste Hemisphere. Its height is 
22,834 feet. Aconcagua stands in west-central Argen- 
tina, near the border of Chile. In the distant past, 
^concagua was probably more than 1,000 feet higher 
than now. But its upper part has crumbled away and 
no trace of the volcanic crater remains. Uspallata Pass, 
an important railroad crossing of the Andes between 
Argentina and Chile, lies a few miles south of Aconca- 
gua. The Río Aconcagua is a river which begins in the 
mountains west of the volcano and flows about 120 
miles west to the Pacific. See also ANDES MOUNTAINS; 


Mountain (table; color picture, Mountains of the 
World). 


MARGUERITE UTTLEY 


Mount Aconcagua, an Extinct Volcano in the Southern Andes Mountains, 


J. Horace MeFartand 
Aconite is sometimes called monkshood, because the upper 
part of the flower looks a little like the hood of a monk. 


ACONITE, ACK oh nite, is the name of a group of 
attractive plants that belong to the crowfoot family. 
There are about a hundred species, but only a small 
number grow wild in the United States. The flowers 
vary in color from purple-blues to yellow and white 
The colorful parts of the flower vary in size and shape 
The roots, leaves, and seeds are poisonous. 

One species produces a poisonous drug called aconilé. 
It contains a powerful chemical, aconitin, which was 
once used extensively as a medicine. Patients used aco 
nite as a liniment to deaden the pain of neuralgia and 
theumatism. Doctors also once gave aconite internally 
to lower a fevered patient’s body temperature and slow 
the action of his heart and breathing centers. However, 
more effective and less dangerous drugs have replaced 
the poisonous aconite in modern medical practice. 

Scientific Classification. Aconite belongs to the family 
Ranunculaceae. The drug comes from genus Aconitum, 
species napellus, HAROLD NORMAN MOLDENRE 


Is Always Covered with Snow. 
Pan American-Grace Airways 


ACORN, AT Lauro, is the nut produced by any of the 
varous kinds of oak trees. In Europe, and to а lewer 
мети in the United States, acorns are used as food for 
«s. Many kinds of acorns are bitter, The American 
l:xlians Crushed and soaked acorns to remove the bitter- 
=. Pioneers in the United States ate acorns when 
od was scarce. See also Oak. рю 
ACOUSTICAL ENGINEER. See Ехолхеккимо (Acous 
ACOUSTICS, uh KOOS ticks, is the science of sound 

«| of its effects on people. It is a branch of physics 

t uses the methods of electrical engineering, psy- 

ogy, and other sciences. Acoustics includes the 

rol of noise and of vibrations that cause noise. 

ntists and engineers who work in acoustics study 

provision of good hearing properties for rooms, 

irphones, and communication systems; the measure- 

ment and protection of hearing; and the use of sound 
for making measurements and processing materials. 

Noise can be controlled in three ways: (1) by making 
the source of the noise quieter, (2) by blocking the 
passage of noise from one space to another, and (3) by 
absorbing noise energy. Acoustical engincers have found 
ways to quiet the source of noise in many products, in- 
clucing refrigerators, furnaces, outboard motors, and 
trucks. Heavy walls that have no cracks or pores block 
noise transmission. Porous materials, such as acoustical 
tles, carpets, drapery, and upholstered furniture, 
absorb sound energy. A person absorbs about as much 
sound as does 12 feet of thick carpet. 

!rchıtectural acoustics deals with sound in rooms and 
buildings, to make them quiet or to provide good con- 
ditions for listening to speech and music. Quiet spaces 
are important in hospitals, libraries, schools, offices, and 
homes. Good listening conditions are desired in music 
rooms, churches, auditoriums, and studios. 

\n auditorium has “good acoustics” for speech and 
music if it is properly shaped to reflect useful sound 
to listeners. It should not have disturbing echoes. A 
“uselul” reflection is one that arrives at the listener 
within 35 of a second after the sound from the speaker 
or musical instrument. If the reflection is delayed 
longer, it becomes a disturbing echo. The furnishings 
and materials used in the room should be selected to 
control reverberation. Reverberation is a mixture of many 
small reflected sounds. It causes sound to die away 
slowly. Reverberations should last about two seconds in 
a music hall and about one second in a room used for 
speech. Acoustical materials may be used to reduce 
reverberation. Ricnaro Н. BOLT 

See also SOUND. 

ACRE, A kur, is a measure of land. It equals 43,560 
Square feet, or 4,840 square yards, or 160 square rods. 
An acre, which is square in shape, has about 208.7 feet 
on each side. In the metric system, an acre equals 
4,047 square meters. One hectare is equal to 2.471 acres. 
See also WEIGHTS AND MEASURES. Е. С. STRAUS 

ACRE-FOOT is a measure of water volume. It equals 
the volume of a square container one foot high with a 
base one acre in area. This corresponds to 43,560 cubic 
feet, or 1,233.5 cubic meters. 


How Big Is an Acre? This diagram of a typical city block 
shows that an acre almost equals the land in seven lots, each of 
which is 50 x 125 feet. 
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ACROPOLIS 


ACRILAN is the Cherrstrand Corporation strademark 
for its acrylonitrile (we PorvwurexzaTi)oN). It blends 
readily with wool and other fabrics, and can be spun on 
the same machines that spin cotton and wool. Acrilan 
produces fabrics that have fullness, but lite weight 
They dry rapidly, and resist wrinkling, mildew, and 
moths, 


Acrilan is used in clothes, carpets, blankets, draperies, 
and upholstery. Industrial uses include many types of 
chemically resistant fibers. Camas M, Wortes 

Sec also Евка (Synthetic Fibers), 

ACROBATICS is the art of performing physical stunts 
by means of coordinated muscular movements. It ro 
quires muscular strength, agility, and speed. Exciting 
acrobatics are performed on flying rings, horizontal 
bars, parallel bars, and trampolines. The stunts per- 
formed include dives and twists, and such tumbling 
exercises as somersaults and ings. Acrobatics 
were first performed by the Chinese. They were a main 
part of the gymnastic feats performed by the Egyptians 
about 2000 В.С. Warka H. Guroo 

See also Gymnastics. 

ACROMEGALY. Sce Giant. 

ACROPOLIS, uh CROP oh liss, is the high fortress or 
religious center of ancient Greek cities. The word 
comes from Greek words meaning highest and city. The 
Greeks fortified high hills as places of refuge. When 
they began fortifying the cities around them, they built 
temples on the heights. 

The Acropolis of Athens towers 200 fect above the 
city. It has some of the world’s most beautiful buildings, 
including the following: 

The Erechtheum, kun cht THEE um, takes its name 
from King Erechtheus, and has a room dedicated to his 
worship. It was built between 420 and 393 в.с. The 
main building measures about 67 by 37 feet, and has 
Ionic columns. The Porch of Maidens was attached to 
this building. 

The Parthenon is generally regarded as the most 
beautiful Greek building. See PARTHENON. 

The Propylaea, гкан uh LEE uh, stood above the бо 
stairs leading from the only entrance to the Acropolis. 
It was built of white marble trimmed in black. 

The Temple of Nike Apteros, VYE kee AP tee rohs, or 
wingless victory, is famous for its relief sculptures. It 
was built about 426 в.с., and dedicated to the Athena 
of Victory. Howard M. Davis 

Sec also COLUMN; SHELTER (picture). 
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ACROSTIC 


ACROSTIC, ил CROSS tick, is а word formed by the 
first letter of each line of a composition, usually a short 
роет. These letters spell out some common word or 
phrase, if they are taken in order down the page. 

The acrostic has greater charm if the subject matter 
and the acrostic are the same. Here is a simple acrostic: 

When air is cold and full of snow 
Into his house man likes to go. 
Night soon falls with howling gale 
To freeze the water in the pail. 
Each man before the crackling log 
Rests with slippers, pipe, and dog. 

Most acrostics are much more difficult than this. 
Some are double acrostics, which form words with the 
last letters of the lines as well as the first. Others are 
triple acrostics. These have some word also “running 
down like a seam through the middle.” 

The name acrostic is given to Hebrew poems in which 
the first letters of beginning lines of sections are letters 
of the Hebrew alphabet in proper order. The most noted 
of such poems is Psalm 119. Warrer Н. Horze 

ACRYLIC RESIN. Sce Prasrics (Acrylic Resin Plas- 
tics). 

A.C.S., or ANTIRETICULAR CYTOTOXIC SERUM, is 
made from the blood of a rabbit that has been injected 
with guinea-pig spleen and rib marrow. This serum 
affects the growth of animal liver, spleen, bone marrow, 
and lymphatic tissues. In small quantities, A.C.S. in- 
creases the activity and growth of these tissues. Large 
amounts have a poisonous effect. The serum was first 
obtained by the Russian scientists A. A. and A. O. 
Bogomoletz, who believed that A.C.S. could be used to 
increase body health and vigor. 

See also SERUM. 

ACT OF GOD is a term used in law to apply to any 
accident due directly to natural causes, and which 
could not have been prevented by any amount of fore- 
sight. The term generally applies to accidents such as 
those caused by earthquakes, lightning, or storms. 

ACT OF SUPREMACY. See Henry (VIID. 

АСТ OF UNION. Sce Union, Аст or. 

ACTAEON, ack TEA uhn, was a mighty hunter in 
Greek mythology. He was a worshiper of the goddess 
Artemis (called Diana in Roman mythology). By chance 
he saw Artemis as she was bathing, and she changed 
him into a stag for his boldness, His own dogs attacked 
him and tore him to pieces. 

ACTH is a hormone, or chemical substance, produced 
in the body. The letters are an abbreviation of adreno- 
corticotropic hormone. ACTH is also called cortico- 
tropin. 'This hormone is made and stored in the pituitary 
gland. But it stimulates the cortex, or outer portion, of the 
adrenal gland to produce and discharge cortisone and 
cortisol into the blood. These adrenal hormones have 
a variety of actions in the body. If the pituitary gland 
is removed, no ACTH can reach the adrenal cortex. 
Then the adrenal gland becomes less active, and 

shrinks. A fine balance is maintained between the 
pituitary and adrenal glands. The hormones of one 
stimulate those of the other to action. 

Scientists first isolated ACTH in 1943. Doctors have 
found it useful in treating certain diseases and in- 
flammatory conditions. The chief sources for ACTH 
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are the pituitary glands of animals slaughtered 
meat. Its chemical structure is known, but ACTH 
not been made synthetically EDWARD C, Кама 
See also Cortisone; Gi AND; HORMONE; Р 
GLAND. 
ACTINIC, ak TIN ik, RAYS are light rays that 
duce chemical change on sensitive photographic fi 
All light rays might be considered actinic, because so 1 
chemicals now used in films react to all light rays. Т 
term actinic, however, usually applies to the ultra-viol 


light rays of the spectrum. Actinic strength of da 

is based on the strength of bluc-violet and ultravio 
rays. Actinic rays from the sun reach their ma imu 
Strength at noon and drop to a minimum at dusk 
Seasonal changes affect their strength. See also Lim 
РНОТОСВАРНУ. Е. » 


А. ЕКЕ: 

ACTINIDE. See RARE Earru; ELEMENT, СНЕМСА 
(table, Periodic Chart). 

ACTINIUM (chemical symbol, Ac) is a rare metall 
element. Its atomic number is 89. Its most stable isotop 
has a mass number of 227. The French scientist An 
Debierne first discovered actinium in 1899. The elemen 
is formed by the radioactive disintegration of uranium 
235, and is therefore contained in all uranium ore 
Actinium also is radioactive. It gives off energy, and 
changes into atoms of lighter elements. It finally b 
comes lead 207. See also ELEMENT, CHEMICAL; PITGH 
BLENDE; RADIOACTIVITY. W. Мовтом JONES, 

ACTINIUM К. See Francium., 

ACTINOMETER. See Licht METER, 

ACTINOMYCOSIS. See Lumpy Jaw. 

ACTIUM, AK shi um, BATTLE OF, was fought in 31 
B.C. between the Roman fleet and the fleets of Mark 
Antony and Cleopatra, Queen of Egypt. The battle 
took place off a point of land between the Gulf of Art 
and the Ionian Sea on the western shore of Gree 
Octavianus (later Emperor Augustus) led the Rome 
fleet to victory. After the battle of Actium, the Medi- 
terranean was for centuries a Roman sea. Actium 
marked the end of the Roman Republic and the start 
of the Empire. It is considered a decisive naval battle 
in world history. See also AUGUSTUS; CLEOPATRA; 
Antony, Mark. WiLLIAM Scorr FERGUSON 

ACTIVE VOICE. See Voice (in grammar). 4 

ACTOR AND ACTRESS. Sce the Careers section of 
Motion Picture; RADIO; TELEVISION; THEATER; also 
the ВЮСВАРНУ section of the READING AND S 
GUIDE for a list of Actors and Actresses. I 

ACTS OF THE APOSTLES is the fifth book of the New. 
Testament. Most scholars believe that it was written 


y 


who founded churches in Asia Minor, Greece, and 
Rome. See also LUKE, SAINT. FREDERICK C. GRANT 
„ ACTUARY is a person trained in mathematics. 
job is to solve all questions dealing with the effects 
interest and probability in connection with length 
life, and the Proportion of losses due to fire and other 
accidents. He usually works in an insurance office. There; 
he makes up tables of statistics in order to estimate the 
necessary Cost of insurance premiums. 


A.D. is the abbreviation for Anne Domini, which is 
Latin for in the year of (Our) Lord. aw. indicates the уса: 
© the birth of Jesus Christ, as д.р. 1900. See also 
tartan Era; В.С. 
AD VALOREM DUTIES. See Таже. 
ADAGIO. Sce Mowe (Terms) 
ADAM is the family name of two brothers, noted 
ish architects, Robert Adam (1728-1792) studied 
Italy and was inspired by the excavations at the 
cnt Roman city of Herculaneum. He adapted many 
res of classical architecture. James Adam (1730. 
H) worked closely with his brother, Their designs of 
s and palaces included all furnishings. Graceful 
»rüons and delicacy of structure and ornament 
vcterized their work. See also FunNrrURE (Adam 
Brothers Отто У. Hurta 
ADAM AND EVE were the parents of the human 
ccording to the book of Genesis in the Bible. The 
d Adam comes from the Hebrew and means man. 
God created Adam in His own image, then made Eve 
one of Adam's ribs. They lived in the beautiful 
Garden of Eden (see Ерех). But a serpent tempted Eve 
to cat the fruit of the forbidden tree of the knowledge of 
good and evil, and Eve persuaded Adam to eat also. 
I his disobedience is represented as the origin of human 
sin and physical death. After they had eaten, God drove 
them out of the garden. They were forced to work, and 
were punished by hardships and evils which mankind 
has suffered ever since. The Bible names three of their 
children, Abel, Cain, and Seth (see ABEL; Carn). The 
Bible says Adam died at the age of 930. межкил. F. Охока 
ADAMIC, AD uh mick, LOUIS (1899-1951). was an 


\merican author who wrote about immigrants in the 
United States. Born at Blato, Slovenia, he himself emi- 
graicd from Yugoslavia in 1913 and became a United 
States citizen in 1918. He was especially interested in 


ial and economic aspects of American life. 

г serving in the U.S. Army in World War I, 
Adamic worked for newspapers. He published his first 
book. Dynamite, a study of the American labor move- 
ment, in 1931, Probably his most widely read book is 
The Natives Return (1934). Among his other books are 
А Nation of Nations (1945), Dinner at the White House 
(1946), and The Eagle and the Roots (1952). 

Adamic's last years were troubled ones. He worried 
about the turmoil in Yugoslavia and about his own 
political insecurity. Although he rallied foreign-born 
Americans to the United States’ side during World War 
II, he was often accused of subversion. In the midst of 
controversy, he was found shot through the head at his 
farmhouse in New Jersey. Joux О. Ешзох 

ADAMS, ABIGAIL SMITH. Scc ApAws, JOHN (Adams 
Family; Life in the White House; picture). 

ADAMS, CHARLES FRANCIS (1807-1886), the son of 
John Quincy Adams, is considered second only to Ben- 
jamin Franklin as an American diplomat. Adams gained 
this reputation as United States Minister to Great 
Britain from 1861 to 1868. Largely through his efforts, 
Great Britain and France failed to recognize the inde- 
pendence of the Confederacy during the Civil War. 

Adams was born in Boston. He spent his boyhood in 
Russia and Great Britain, where his father was United 
States Minister. He was graduated from Harvard Uni- 
versity in 1825. Then he practiced law and managed 
his father's affairs while the elder Adams served in Con- 


ADAMS, JAMES TRUSLOW 


grew. After 1837 he took part in the slavery contro- 
veny and became a leader of the “Conscience” Whigs, 
а group that took an active stand against slavery. He 
served in the Massachusetts legislature, and was, for a 
time, editor of the Boston НА 

In 1848 Adams ran for Vice-President with Martin 
Van Buren on the Free Soil ticket, He entered the 
United States House of Representatives as a Republican 
in 1858. In 1861, Abraham Lincoln appointed him 
minister to Great Britain. Adams watched carefully to 
protect the interests of the United States, and in Sep- 
tember, 1863, he prevented ironclad ships, built in 
Great Britain, from slipping off to join the Confederate 
fleet. In 1871 he represented the United States in the 
settlement of the Alabama Claims (see Аглвлмл [ship]). 
The next year, he was considered for the presidency by 
the Liberal Republican party, and he declined the 
Vice-Presidential nomination of the regular Republican 
party. W. В. Намалтіна 


Chicago Historical Suctety 
Charles Francis Adams 


George M. Cushing, Jr. 
Henry Brooks Adams 


ADAMS, HENRY BROOKS (1838-1918), was an 
American historian and philosopher. His best-known 
book, The Education of Henry Adams, won a Pulitzer 
prize in 1919. It is one of the most thoughtful of Ameri- 
can autobiographies, and contributes to the philosophy 
of history. Adams studied in many fields, and developed 
the theory that human institutions, like the human 
body, are subject to aging and decay. His nine-volume 
History of the United States (1885-1891) became a stand- 
ard account of the presidential administrations. of 
Thomas Jeflerson and James Madison. Adams also 
wrote Mont-Saint-Michel and Chartres (1904), a classic in 
medieval history. 

Adams was born in Boston, and was graduated from 
Harvard University. He served for a time as secretary 
to his father, Charles Francis Adams, United States 
Minister to England. In 1870 he became an assistant 
professor of history at Harvard University. Мелик Curri 

ADAMS, JAMES TRUSLOW (1878-1949), an Ameri- 
can historian, wrote The Epic of America, a best seller in 
1931. He received a Pulitzer prize in 1922 for The 
Founding of New England. With В. V. Coleman, he 
edited the Dictionary of American History. In World War 
I, Adams served with the military intelligence division 
of the army general staff. As a member of Colonel Ed- 
ward House’s committee, he prepared data for the 1919 
Peace Conference (see House, EDWARD MANDELL). 
Adams was born in Brooklyn, N.Y. MERLE CURTI 
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Ist President 
1789—1797 


2ND PRESIDENT OF THE UNITED STATES 


ADAMS, JOHN (1735-1826). guided the young 
United States through some of its most serious troubles. 
He served under George Washington as the first Vice- 
President, and followed him as the second President 
The government moved from Philadelphia to Wash- 
ington, D.C., during Adams’ administration, and he 
became the first President to live in the White House. 
He was the only Chief Executive whose son also served 
as President 

Adams played a leading role in the adoption of the 
Declaration of Independence, and was a signer of the 
historic document. He had spoken out boldly for sepa- 
ration from Great Britain at a time when most colonial 
leaders still hoped to settle their differences with the 
British. As President, Adams fought a split in his own 
party over his determination to avoid war with France. 
He kept the peace, but in the process he lost a second 
term às President. Adams was succeeded by Thomas 
Jefferson. 

In appearance, Adams was short and stout, with a 
ruddy complexion. He seldom achieved popularity 
during his long political career. Adams was anything 
but a cold man, and those who knew him well, loved 
him. But his bluntnes: impatience, and vanity made 
more enemies than friends. On the great decisions of 
his public career, history has proved him right and his 
Opponents wrong. But his clumsiness in human rela- 
tions often caused him to be misunderstood. Few per- 
sons knew about another part of Adams? personality. 
His diary and personal letters show his genial, affec- 
tionate, and often playful nature. 
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During Adams’ term, Eli Whitney introduced the 
system of interchangeable parts in his firearins factory 
at Whitneyville, Conn. Whitney’s wisdom led to thé 
mass-production methods of today. The first woolen 
mills began operating in Massachusetts, and Congress 
established the Department of the Navy and the Marine 
Corps. Americans enjoyed such songs as “Тһе Wearing 
of the Green” and “The Blue Bells of Scotland.” 
People read and admired The Life and Memorable Ate 
tions of George Washington by Mason Locke Weems. 
On the frontier, Johnny Appleseed began wandering 
through Ohio and Indiana, planting apple seeds and 
teaching the Bible. 


Early Life 


Childhood. John Adams was born in Braintree (пож 
Quincy), Mass., on Oct. 30, 1735. (The date was Octo 


IMPORTANT DATES IN ADAMS' LIFE ———— 


1735 (Oct. 30) Born in Braintree (now Quincy), Mass. 

1764 (Oct. 25) Married Abigail Smith, 

1774 Chosen a delegate to the First Continental Congress. 

1777 Elected commissioner to France to negotiate a treaty of 
alliance. 

1780-1782 Obtained recognition of American independence 
from The Netherlands. 

1782-1783 Served on the commission that negotiated peace 
with Great Britain. 

1785 Appointed minister to Great Britain, 

1789 Elected Vice-President of the United States. 

1792 Re-elected Vice-President, 

1796 Elected President of the United States, 

1826 (July 4) Died in Quincy. 


9 by the calendar then in use.) His father. also 
uned John Adams, was a farmer, a deacon of the 
' Parish of Braintree, and а militia officer. His 
her, Susanna Boylston Adams, came from a kad- 
family of Brookline and Boston merchants and 
yer arms 
The Adams farm lay at the foot of Penn's Hill. The 
{ Quincy has preserved as a memorial the house 
hich John Adams was born. It stands close to the 
where his great-great-grandfather, Henry Adams, 
d before 1640. Henry Adams had sailed from 
crsetshire, England, along with thousands of other 
tans, to escape religious persecution 
ng John helped with the chores on the farm. He 
ed hard in the village school, but did not par- 
urly enjoy books 
Education. Adams was graduated from Harvard Col- 
ı 1755, ranking 14th in a class of 24. In those 
а student's rank indicated social position, not 
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scholarship, and Adams was oor of the best scholam in 
his clam. After teaching school for a short time, he 
studied Law in the office of James Putnam in Worcester, 
Мам. He began to practice law in Braintree in 1758 
Ten years later he moved to Boston, where he became 
а leading attorney of the Massachusetts colony 

Adems' Family. In 1764, Adams married Abigail 
Smith (Nov. 11, 1744-Oct. 28, 1818), the daughter of 
а minister in Weymouth, Mas. Their eldest son, John 
Quincy Adams, became the sixth President the vear 
before his father died 

Like most women of her time, Abigail Adams had 
received little formal schooling. But she read widely, 
and became one of the best-informed women of the 
day. She wrote delightful letters to Adams during his 
absences from home. fohn Quincy Adams’ son, Charles 


Francis, published many of these letters in 1840. Mrs. 
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Adams was a lively observer of people and events, and 
her letters provide colorful pictures of colonial life. 

The Adams’ eldest child, Abigail, became the wife 
of Colonel William Stephens Smith, the secretary to 
the United States legation in London. The third child, 
Charles, died while his father was President. Thomas, 
the youngest child, became a lawyer and a judge. 


Political and Public Career 


In New England. Adams took a leading part in op- 
posing British colonial policies in America. The year 
1765, when the British Parliament passed the Stamp 
Act, was a turning point in his life. This law taxed 
newspapers, legal papers, and other items. It hit Adams 
hard as a lawyer. He wrote: “This tax was set on foot 
for my ruin as well as that of Americans in general." 

Adams wrote resolutions against the tax which were 
adopted by the Braintree town meeting. More than 40 
other Massachusetts towns adopted these resolutions. 
The Boston town meeting appointed a committee to 
present a petition against the tax to the British gover- 
nor, and Adams served as one of the three members. He 
argued that the tax was illegal because the people had 
not consented to it. This amounted to saying that par- 
liament could not tax the colonies at all. Britain 
repealed the Stamp Act in 1766. See Sramp Acr. 

Adams rejoiced at every expression of popular op- 
position to the British. But the Boston Massacre dis- 
tressed him (see Bosron Massacre). His sense of justice 
led him to defend Captain Thomas Preston and the 
British soldiers charged with manslaughter. He felt 
that the soldiers should be freed, because they had 
only obeyed orders. Adams feared his viewpoint would 
cost him popularity. Instead, his prestige rose. In 1771, 
the people of Boston chose him as one of their repre- 
sentatives in the colonial legislature. T! here, with the 
help of his cousin, Samuel Adams, he led the fight 
against British colonial policies. 

The British tax on tea enraged Adams and most of 
his fellow colonists. When a band of patriots dumped 
large quantities of tea into Boston Harbor on Dec. 17, 
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John Adam:' Birthplace i: 
in Quincy (then Braintree), Mass, 
His son, John Quincy Adams, 
was born in the house next 
door. The homes are nearly 
identical. Both buildings are 
now historic sites. 


George M. Cushing, Jr. 


1773, Adams called this act “the most magnificent 
movement of all.” See Boston Tra Parry. 

National Politics. In 1774, the British government 
passed several laws that became known as “the Intol- 
erable Acts” (see INTOLERABLE Acts), The Virginia 
Assembly promptly called representatives from each 
colony to a meeting in Philadelphia. Adams was one 
of the four Massachusetts delegates at this meeting, 
later called the First Continental Congress. He and a 
few other men wanted to seek independence from 
Britain, but he knew it was too early to propose such 
drastic action. 

Adams’ influence had grown by the time the Second 
Continental Congress met in 1775. He began to insist 
that the colonies should be independent, and opposed 
all halfway measures. He persuaded Congress to organ- 
ize the 16,000 minutemen of New England as the 
Continental Army. He also helped bring about the 
appointment of George Washington as commander in 
chief of the army. 

Beginning in 1776, Adams served as chairman of the 
Continental Board of War and Ordnance. He also 
worked on a committee appointed to draft a plan for 
treaties with European powers, especially with France. 
Adams later wrote: “I was incessantly employed through 
the whole fall, winter, and spring of 1775 and 1776, in 
Congress during their sittings, and on committees in the 
mornings and evenings, and unquestionably did more 
business than any other member of the house.” : 

On June 7, 1776, Richard Henry Lee of Virginia 
presented a resolution to Congress declaring that 
"these United Colonies are, and of right ought to be. 
free and independent States.” Adams seconded the 
resolution. Congress chose him a member of the com- 
mittee to prepare a declaration. of independence. 
Adams urged Thomas Jefferson to draft the document. 
Adams defended the Declaration in the stormy debate 
that followed in Congress. Jefferson later called Adams 
the “colossus of that debate.” 

Diplomat. In the fall of 1777, Congress sent Adams 
to Paris to help Benjamin Franklin and Arthur Lee 


and other 
opean nations. Adams arrived in Paris to find that 
aties had already been signed with France. Не 
ted that friction had developed among the American 
isters, and wrote to Congress proposing that one 
: take charge of affairs in France. Congress chose 

inklin, and Adams sailed home in 1779. 

Upon his return to Massachusetts, the people of 
Braintree elected Adams to the convention that framed 

tate constitution. Adams wrote almost all the con- 

tution, which won acclaim for its detailed bill of 
hts. Many other states adopted features of this 
Massachusetts Constitution of 1780. 

During the Massachusetts constitutional convention, 
Congress appointed Adams to negotiate treaties of 
ace and trade with Great Britain. He sailed at once 
lor Paris, and arrived late in 1779. The French, al- 
sh allies of America, gave Adams no independence 
in doing his work. The proposed negotiations never got 
started. In the summer of 1780, Adams went to The 
Netherlands to promote diplomatic and commercial 
support for the American war effort. After two years 
of hard work, he obtained recognition of the United 
States as a sovereign power. He also obtained a loan of 
5.000.000 guilders (about $1,400,000) for the United 
States. Adams' mission to The Netherlands ranks as his 
greatest diplomatic achievement. 

In the fall of 1782, Adams joined John Jay and Ben- 
jamin Franklin in Paris to meet British and French 
representatives and arrange a peace treaty. Adams and 
Jay distrusted the French foreign minister, Count de 
Vergennes. They feared he would sacrifice American 
int s to gain advantages for France and its ally, 
Spain. As a result, the Americans departed from their 
instructions and negotiated with the British without 
informing Vergennes of each step taken. Franklin did 
not agree with this move, but he eventually went along 
with his colleagues. Franklin smoothed over affairs 


American ties with France 
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Abigail Smith Adams was the first hostess of the White House. 
She called the Executive Mansion "a castle of a house." 


National Gallery of Art, Washington, D.C.; Gift of Mrs. Robert Homans 
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with France after the British and Americans had agreed 
on the treaty terms. 

British and American commissioners signed the peace 
treaty on Nov. 30, 1782. Adams made sure the United 
States kept fishing rights in North Atlantic waters. He 
also arranged provisions recommending amnesty for 
Americans who had remained loyal to the British. Dur- 
ing the next two years, Adams negotiated another 
Dutch loan. He also served in Paris on a commission 
to negotiate trade treaties with many European gov- 
ernments. He was proud when he learned that the 
French called him “the Washington of negotiations." 

In 1785, Congress named Adams the first U.S. 
minister to Great Britain. He hoped to negotiate 
treaties that would encourage trade with Britain. But 
the British proved to be uncordial, and made it clear 
that they would not relax their harsh trade policies. 
Adams eventually asked to be recalled, and returned 
home in 1788 after almost 10 years abroad. 

Vice-President. Adams had been home only a few 
months when he was named Vice-President. At that 
time, every elector voted for two men for the presiden- 
cy. The man who ran second became Vice-President. 
Each of the 69 electors voted for George Washington, 
and 34 gave their second vote to Adams. 

Adams later wrote that the vice-presidency was “the 
most insignificant office that ever the invention of man 
contrived or his imagination conceived." But he pre- 
sided over the Senate with dignity, and tried to avoid 
political arguments. When called upon to cast a tie- 
breaking vote in the Senate, he always sided with 
President Washington, feeling that he should reflect 
the President's policies. Adams was re-elected Vice- 
President in 1792. 

During his first term as Vice-President, Adams 
wrote and published Discourses on Davila, a series of 
newspaper articles. Many readers thought these articles 
indicated that he had become much more conservative 
in his political views. Old friends, such as Thomas 
Jefferson, felt he had become too fond of kingly rule 
and too distrustful of popular government. 

Two political groups began to form during Washing- 
ton's second term. Adams and Alexander Hamilton led 
a group that favored a strong federal government. This 
group, known as the Federalists, supported Washing- 
ton's policies. James Madison and Thomas Jefferson 
led the Republican (later called the Democratic) party 
in fighting for strong states’ rights. Jefferson resigned 
as Secretary of State in 1793 because he disapproved 
of the growing dominance of Hamilton in Washing- 
ton's Cabinet. See Porrricar Party (Development). 

When Washington refused in 1796 to serve a third 
term, the two parties had become well-defined. The 
Federalists supported Adams for the presidency, and 
the Republicans nominated Jefferson. Adams received 
only three more votes than Jefferson did, and political 
opponents thus became President and Vice-President. 


Adams' Administration (1797-1801) 


The Federalist Split. During Adams' four years as 
President, the government faced many problems at 
home. Relations with European nations were also un- 
settled. To make his task more difficult, Adams could 
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not count on the support of his party or his Cabinet. 
Disagreement over foreign policy split the Federalist 
party into two groups. Adams led the more moderate 
of these groups. The other was led by Alexander Ham- 
ilton, who had left the Cabinet and returned to private 
life before Adams became President. 

Difficulties with France. The French Revolution 
caused most of the problems that faced Adams. Presi- 
dent Washington had insisted that neutrality was the 
best policy in case of a war in Europe. But, in the wars 
following the French Revolution, European warships 
attacked American ships. France and Great Britain 
АРА М5' CABINET 


Secretary of State..............., Timothy Pickering 
*John Marshall (1800) 

Secretary of the Treasury......... Oliver Wolcott, Jr. 
Samuel Dexter (1801) 

Secretary of War................ *James McHenry 


Samuel Dexter (1800) 


Attorney General.... . -Charles Lee 


Postmaster General.. . Joseph Habersham 
Secretary of the Navy... *Benjamin Stoddert 


*Has a separate biography in WORLD BOOK 
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John Adams Was the First President to Live in the White House. He Moved into the Uncompleted Mansion in 1800, 
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claimed the right to seize American vessels (see CoNTE 
NENTAL SYSTEM). The United States was forced to pros 
tect itself, and the government launched several new 
warships, including the Constitution (“Old Ironsides”). 

The United States also became involved in the 
European wars on philosophical grounds. Jefferson 
believed that the French Revolution was a people's 
movement, like the Revolutionary War in America: 
His party sympathized with the French people, and 
wanted to aid them. But Hamilton led many Federal- 
ists in demanding a war against France. Adams was 
determined to keep the United States neutral, and 
deplored the policy of Hamilton and his followers. The 
split in the Federalist party became irreparable. 

One of Adams’ first acts as President was to call à 
special session of Congress to consider ways of keeping 
peace. He sent ministers to France to work out a treaty: 
Three French diplomats offered to negotiate a pact if 
the United States would bribe Charles Maurice de 
Talleyrand-Périgord, the French foreign minister. This 
episode became known as the XYZ Affair, because the 
French diplomats who made the offer used these initials 


catead of their names (see XYZ Arran). The Ameri- 
ans ended the negotiations late in 1797. 

The XYZ Affair caused great in the United 
States. People rallied to the сту of “ 


ту. Neither nation declared war, but American and 

coch ships fought many battles. 

\dams was still determined to keep peace. He again 

cd Talleyrand for a treaty, This time, Talleyrand 

cager to negotiate, because he feared that the 

ted States might join forces with Great Britain. 

1 ıthout consulting Congress, Adams sent a second 
mission to France. This act was the boldest of his 

rr as President, and lost him support in his own 
iv. But he rightly believed that avoiding war was 
nost important achievement of his administration. 

The Alien and Sedition Acts. The Federalists faced 
biter criticism because of their opposition to France. 
Most of the criticism came from American citizens, 
but some of the critics were French. In 1798, the Fed- 
cralists passed laws designed to limit this criticism. Two 
Vien Лаз gave the President authority to banish or 
unprison foreigners by a simple order. The Sedition Act 
made it a crime to criticize the government, the Presi- 
dent, or Congress. Adams never used the Alien Acts, 
but а number of journalists who supported Jefferson 
arrested for violation of the Sedition Act. See 
ALIEN AND SEDITION ACTS, 

l Lese laws caused a storm of disapproval. Many per- 
sons aimed they violated the guarantees of freedom 
of speech and of the press. Jefferson wrote a resolution 
adopted by the Kentucky legislature declaring the 
Alicn and Sedition Acts unconstitutional (see KEN- 
TUCKY AND VIRGINIA RESOLUTIONS). Jefferson allowed 
these laws to lapse when he became President in 1801. 
Historians agree that the acts were unwise. 

Life in the White House. President Adams moved 
into the White House just a few months before the end 
of his administration. The unfinished Executive Man- 
sion stood in isolated splendor amid a dismal, swampy 
landscape. Abigail Adams wrote her sister: *As I ex- 
pected to find it a new country, with houses scattered 
over а space of ten miles, and trees and stumps in 
plenty with a castle of a house—so I found it." Only a 
half dozen rooms of the White House were finished. 
Mrs. Adams had to dry the laundry in the East Room, 
because no drying yard had been provided. 

The unfinished condition of the White House made 
it hard to carry on official social functions. But Adams 
and his wife struggled to overcome their difficulties. 
As the first residents of the Executive Mansion, they 
felt they should set a social tone appropriate to the 
home of the President. Mrs. Adams admired the courtly 
entertainments of Martha Washington, and tried to 
follow her example. 

Election of 1800. Hamilton strongly criticized 
Adams for not fighting France. This argument in- 
fluenced many Federalist voters. The Republicans 
denounced Adams for the Alien and Sedition Acts, and 
for hostility toward France. The Republican presiden- 
tial candidates, "Thomas Jefferson and Aaron Burr, 
received 73 electoral votes each. Adams received 65 


wer 


last-minute 
appointments was that of John Marshall as Chief 
Justice of the United States (эсе Манзил, Jom) 


Later Years 


John Adams was nearly 66 years old when he left the 
White House. His defeat grieved him so much that he 


91st birthday. Authoritative books about the life of 
John Adams include John Adams and the American Rex 
olution by Catherine Drinker Bowen and Honest John 
Adams by Gilbert Chinard. L. Н. Burrenin 
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Questions 


What did John Adams consider his most important act 
às President? 

How long did John Adams live in the White House? 

What was the X27 Aan 

What were the “Intolerable Acts”? What was Adams’ 
reaction to them? 

Who was the most important of Adams’ last-minute 
appointees? 

hy did Adams defend Thomas Preston? 

What part did John Adams play in the adoption of 
the Declaration of Independence? 

Why did Adams disagree with Hamilton? With Jeffer- 
son? 

What was Adams' greatest diplomatic success? 

Why was President Adams forced to expand the navy? 
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4th President Sth President 
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National 


6TH PRESIDENT OF THE UNITED STATES 


ADAMS, JOHN QUINCY (1767-1848), was the only 
son of a President who also became President. Like his 
father, John Adams, he failed to win a second term. 
But soon afterward he was elected to the House of 
Representatives. This pleased him more, he said, than 
his election as President. 

Before entering the presidency, Adams held several 
important diplomatic posts. He took part in the nego- 
tiations that ended the War of 1812. As Secretary of 
State, he helped develop the Monroe Doctrine. Quar- 
rels within his party hampered Adams as President, and 
he made little progress with his ambitious legislative 
program. His years in the White House were perhaps 
the unhappiest period of Adams' life. 

Adams was short and stout, and his shrill voice often 
broke when he became excited. Yet he spoke so well 
that he was nicknamed “Old Man Eloquent.” Adams 
was affectionate with close friends, but unfriendly to 
others. He once called himself “ап unsocial savage." 

During Adams' administration, Italian opera made 
its first appearance in the United States with a perform- 
ance of The Barber of Seville in New York City. Noah 
Webster brought out his American Dictionary of the 
English Language, and James Fenimore Cooper pub- 
lished his famous novel, The Last of the Mohicans. The 
American labor movement began in Philadelphia. 


Early Life 


Childhood. John Quincy Adams was born on July 
11, 1767, in the family home in Braintree (now Quincy), 
Mass. He was the second child and eldest son of the 
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second President of the United States. I Juring the 
1770's, his father was away serving in the Continental 
Congresses. John Quincy had to help his mother 
manage a large farm. In February, 1778, Congress sent 
his father to France. John Quincy, although not yet И, 
pleaded to go along оп the dangerous voyage. His 
father proudly wrote in his diary: *Mr. Johnny's be- 
havior gave me a satisfaction I cannot expr Fully 
sensible of our danger, he was constantly endeavoring 
to bear it with a manly patience, very attentive to me, 
and his thoughts constantly running in a serious vein. 
Education. Adams attended schools in Paris, Amster- 
dam, and Leyden as his father moved from one diplo- 
matic assignment to another. At 14, he went to St 
Petersburg as private secretary to Francis Dana, the 
first American diplomat in Russia. The boy rejoined 
his father in 1783, and served as his private secretary. 
When the elder Adams became minister to Great 
Britain in 1785, young John returned home. and 
entered Harvard College. He said later: “By remaining 


IMPORTANT DATES IN ADAMS' LIFE ——— 


1767 (July 11) Born in Braintree (now Quincy), Mass. 
1794 Became minister to The Netherlands. 

1797 (July 26) Married Louisa Catherine Johnson. 

1803 Elected to the United States Senate. 

1809 Appointed minister to Russia. 

1814-1815 Helped negotiate peace with Great Britain. 
1815 Became minister to Great Britain. 

1817 Appointed Secretary of State. 

1825 Elected President of the United States. 

1830 Elected to the U.S. House of Representatives. 
1848 (Feb. 23) Died in Washington, D.C. 


much longer in Europe I saw the danger of an aliena- 
tion from my own country," His previous studies 
enabled him to join the junior class at Harvard, and 
he was graduated in 1787 

Lawyer ond Writer. Adams read law for three years, 
and began his own practice in 1790. But he had few 
clients, and soon turned to political journalism 

In 1791, Thomas Paine published the first part of 
The Rights of Man. Adams considered Paine's ideas too 
radical, and replied with 11 articles that he signed with 
the name "Publicola." A second series, signed “Mar- 
cellus,” defended President George Washington's 
policy of neutrality. A third series, signed “Columbus,” 
attacked French minister Edmond Genét, who wanted 
America to join France in a war against Britain. 


Political and Public Career 


Diplomat. In 1794, Washington appointed Adams 
minister to The Netherlands. The French invaded the 
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country three days after Adams arrived, and overthrew 
the Dutch Republic. On a special amignment in Lom 
don, Adams met his future wife, Louisa Catherine 
Johnson (Feb. 12, 1775-May 14, 1852), the daughter 
of the American consul general 

In 1796, Washington appointed Adams minister to 
Portugal. Just before he left for Lisbon, his father was 
elected. President. Both men felt it would be undesir- 
able for the son to hold a diplomatic post during his 
father's administration. But Washington urged that the 
younger Adams stay on, calling him “the most valuable 
public character now abroad." President Adams fol- 
lowed Washington's recommendation, and named his 
son minister to Prussia. 

Adams' Family. John Quincy married Miss Johnson 
in 1797, just before leaving for Berlin. He served there 
more than four years. Adams and his wife had four 


James Sawders 


children. Their only daughter, Louisa Catherine, died 
in infancy. George Washington Adams, the eldest son, 
died in 1829, at the close of his father's presidency. 
John, who was named for his grandfather, died five 
years later. The youngest son, Charles Francis, served 
as minister to Great Britain during the Civil War. 

U.S. Senator. Thomas Jefferson was elected Presi- 
dent in 1800, and President Adams recalled his son. 
John Quincy returned home in 1801, and was elected 
to the Massachusetts senate the next year. He soon dis- 
played the independence that marked his entire career, 
Fisher Ames, the Federalist leader in Massachusetts, 
described him as “too unmanageable.” 

In 1803, Adams was elected to the United States 
Senate. Although a Federalist, he often voted with the 
Republicans. He broke with his party completely in 
1807 when Congress passed the Embargo Act. The Fed- 
eralists in New England wanted to trade with the Brit- 
ish, but Adams supported the embargo, believing that 
it benefited the nation as a whole. 

Federalist leaders in Massachusetts felt that Adams 
had betrayed them. They elected another man to his 
Senate seat several months before the 1808 elections. 
Adams resigned immediately, and prepared for a career 
as professor of rhetoric and oratory at Harvard. 

Again a Diplomat. Adams intended to stay out of 
public life permanently. But in 1809, President James 
Madison persuaded him to accept an appointment as 
minister to Russia. From mid-1814 to early 1815, 
Adams served as one of the American commissioners 
who negotiated a treaty with the British, ending the 
War of 1812. The Treaty of Ghent favored the United 
States, and Adams grew in stature as a diplomat. 

Madison next appointed Adams as minister to Great 
Britain, a post once held by his father. While in Lon- 
don, Adams began discussions that led to improved 
relations along the Canadian border. Great Britain and 
the United States agreed to stop using forts and war- 
ships in the Great Lakes region, leaving the frontiers 
of the two countries unguarded and open. 

Secretary of State. In 1817, President James Mon- 
toe called Adams home to serve as Secretary of State. 
Adams made an agreement with Great Britain for joint 
occupation of the Oregon region. He negotiated a 
treaty which quieted Spanish claims to territory in the 
northwest, and also purchased Florida for the United 
States. But his most important achievement as Secre- 
tary of State was to help develop the Monroe Doctrine. 
Adams made the first declaration of this policy in 
July, 1823, several months before Monroe formally 
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Adams’ Birthplace stands in 
Quincy, Mass. His father, John 
Adams, was born next door in 
а nearly identical home. 


Louisa Johnson Adams, the 
President's wife, overcame ill 
health and presented brilliant 
parties during Adams' term. 


Painting by Gilbert Stuart: from the el 
tion of Mrs. Arthur M. Adan . Mass 


announced it. He told the Russian minister that “the 
American continents are no longer subjects for any па 
European colonial establishments." 

Austria, Prussia, and Russia had formed the Holy 
Alliance in 1815, after the fall of Napoleon. During 
and after the Napoleonic Wars, the countries of Cem 
tral and South America had revolted against Spanisl 
rule. When King Ferdinand VII regained the Spanisl 
throne in 1814, many persons feared that the Holy 
liance might help Spain reconquer its former coloni 
British Foreign Minister George Canning asked the 
United States to join in a declaration against any su 
move. But Adams insisted that the United State 
should make its own policy. He declared that Ameri 
must not “come in as a cockboat (small rowboat) im 
the wake of the British man-of-war.” Monroe follow 
Adams? advice, and the Monroe Doctrine became а 
part of U.S. foreign policy. See Monroe Doctr 

Election of 1824. Many Americans believed that 
Adams should follow Monroe as President. Both Ma 
son and Monroe had risen to the presidency after sei 
ing as Secretary of State. Adams thought he also sho 
be elected. But he made little effort to obtain votes. 
His opponents for the presidency were John C. G 
houn, Henry Clay, William H. Crawford, and Andrew 
Jackson. Calhoun withdrew, and was elected Vice 
President. 

Jackson received 99 electoral votes; Adams, 8% 
Crawford, 41; and Clay, 37. None had a majority, 80 
the House of Representatives had to choose one of the 
first three men. This requirement removed Clay. 
threw his support to Adams, who was elected. 


Adams’ Administration (1825-1829) 


Republican Party Split. Even before the Ho 
elected Adams, followers of Jackson claimed th 
Adams had promised Clay a Cabinet post in return fo f 
his support. When Adams named Clay as Secretary of 
State, Jackson's powerful band of supporters in Con 
gress charged that the two men had made a “corru 
bargain." Jackson's group fought the Adams admin 
tration for the next four years. 


ADAMS' CABINET 


Secretary of 51а1е............... *Henry Clay 
Secretary of the Treasury.. «Richard Rush 
Secretary of War..............._. James Barbour 

Peter B. Porter (1828; 
Attorney бепега!................. William Wirt 
Postmaster General. . «John McLean 


Secretary of the Navy.........___ Samuel L. Southard 
*Has a Separate biography in WORLD BOO! Re 


Rebuff by Congress. Adams delivered his inaugural 
address in the Senate chamber of the unfinished Capi- 
! In this address, and in his first message to Congress, 
recommended an ambitious program of national 
ovements. This program included the construc- 
^on of highways, canals, weather stations, and а 
tional university. He argued that if Congress did not 
the powers of government for the benefit of all the 
ple, it “would be treachery to the most sacred of 
15." But the majority in Congress disagreed. Adams’ 
ws for a partnership of government and science were 
o be realized until after his lifetime. 
The "Tariff of Abominations." By 1828, manufac- 
ing had replaced farming as the chief activity in 
st New England states. These states favored high 
uis on imported goods. But high tariffs would make 
Liners in the South pay more for imported products. 
Southern leaders wanted a low tariff or free trade. 
Jackson's supporters in Congress wrote a tariff bill 
that put high duties on manufactured goods. The bill 
also raised duties on raw materials so high that even 
New Englanders could be expected to oppose it. To 
everyone's surprise, enough New Englanders voted for 
the bill to pass it. The “tariff of abominations,” as it 
became known, aroused bitter anger in the South. 
Life in the White House. Adams threw all his ener- 


gies into the presidency from the day he took office. 
Each day, he conferred with a steady procession of 
Congressmen and department heads in his upstairs 


study in the White House. The President wrote in his 
diary: "I can scarcely conceive a more harassing, 
wearying, teasing condition of existence." He felt a 
lack of exercise, in spite of daily walks. In warm 
weather, Adams liked to swim in the Potomac River. 

Mrs. Adams suffered ill health during her husband’s 
term, but overcame her sickness to serve as White 
House hostess. She arranged a brilliant series of parties 
during the visit of the Marquis de Lafayette in 1825. 

Election of 1828. Adams had never been popular, 
chictly because of his aloof manner. He had not even 
tried to defend himself against the attacks of Jackson 
and his followers, feeling it was below the dignity of 
the President to engage in political debate. At the 
same time, Jackson gained great popularity. In the 
election of 1828, Jackson won a popular vote propor- 
tionately larger than any other presidential candidate 
received during the rest of the 1800's. He and his run- 
ning mate, Vice-President Calhoun, received 178 
electoral votes, while Adams and Secretary of the 
Treasury Richard Rush had 83. 


Back to Congress 


Election to the House. Adams again planned to re- 
tire, but the people of Quincy asked him to run for 
Congress in 1830. He defeated two other candidates 
by large majorities, and wrote in his diary: *My elec- 
tion as President of the United States was not half so 
gratifying.” He took his seat in the House of Repre- 
sentatives in 1831, and served for 17 years. 

Adams served at times as chairman of the House 
Foreign Affairs Committee and of the Committee on 
Manufactures. But he remained just as independent 
of party politics as he had always been. He fought 
President Jackson's opposition to the second Bank of 
the United States. He also opposed Jackson's policy of 
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recognizing the independence of Texas. But Adams 
supported Jackson's foreign policy and stern resistance 
to nullification (see Млалислтюх). 

The Gag Rules. Abolitionists sent many petitions to 
Congress urging that slavery be abolished in the Dis- 
trict of Columbia and in new territories. These petitions 
took much of the lawmakers’ time. In 1836, the House 
adopted the first of a series of resolutions called the Gag 
Rules to keep the petitions from being read on the floor. 
Adams believed these rules violated the constitutional 
rights of free speech and petition. He finally succeeded 
in having them abolished in 1844. 

Adams became the first Congressman to assert the 
right of the government to free slaves during time of 
war. Abraham Lincoln based the Emancipation Proc- 
lamation on his arguments. As сапу as 1836, Adams 
said: “From the instant your slave-holding states be- 
come a theater of war—civil, servile, or foreign—from 
that instant the war powers of the Constitution extend 
to interference with the institution of slavery in every 
way that it can be interfered with." 

Death. Adams suffered а paralytic stroke in 1846, 
but he recovered and returned to Congress. On Feb. 21, 
1848, he suffered another stroke at his House desk. Too 
ill to be moved from the building, he was carried to the 
Speaker's room. He died there two days later. His final 
words were: “This is the last of earth. I am content,” 
Adams was buried in the churchyard of the First 
Unitarian Church at Quincy, Mass. His wife died on 
May 14, 1852, and was buried at his side. Authorita- 
tive books about the life of John Quincy Adams include 
John Quincy Adams and the Foundations of American 
Foreign Policy and John Quincy Adams and the Union, 
both by Samuel Flagg Bemis. L. Н. BUTTERFIELD 


Related Articles in Wonrp Book include: 
Adams, Charles Calhoun, John C. Jackson, Andrew 
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ADAMS, MAUDE (1872- 
1953), was one of the most 
beloved and brilliantly 
successful actresses in the 
history of the American 
theater. Her interpretations 
of leading parts in Peter 
Pan, The Little Minister, 
What Every Woman Knows, 
Romeo and Juliet, and 
L' Aiglon became famous. 

Maude Adams was born 
in Salt Lake City, Utah, 
of actor parents. Her real 
name was Maune KiskAp- 
DEN. She first appeared on 
Stage at 9 months of age, in the title role of The Lost 
Child. She retired in 1918, but later returned to the stage 
to play in The Merchant of Venice and Twelfth Night. In 

1937. she became a teacher of drama at Stephens 
College. Mary VIRGINIA. HEINLEIN 

ADAMS, MOUNT. See CASCADE Rance. 

ADAMS, ROGER (1889- ), is one of the most dis- 
tinguished organic chemists in the United States. His 
studies covered such broad areas of chemistry and such 
a variety of interests that many scientists attribute the 
foundation of present-day organic chemistry to his 
efforts. Adams held many responsible government ap- 
pointments. and won a number of major scientific 
awards. 

Adams was born in Boston, Mass., and studied at 
Harvard University, the University of Berlin, and the 
Kaiser Wilhelm Institute. After 1916 he served at the 
University of Illinois as professor, department chairman, 
and research professor of chemistry. He wrote more than 
300 scientific articles. HERBERT $. RHINESMITH 

ADAMS, SAMUEL ( 1722-1803), was an American 
patriot and politician at the time of the Revolutionary 
War. He became the leading spokesman for American 
independence. His speeches and writings stirred discon- 
tent among the colonists before the war, His activities 
as head of the patriots in Boston, especially his organiza- 
tion of the Boston Tea Party, helped force Great Britain 
to abandon a policy of compromise. He was a signer of 
the Declaration of Independence. 

Adams was born on Sept. 27, 1722, in Boston, the 
son of a respected landowner and brewer, and the cousin 
of John Adams. After graduation from Harvard College 
in 1740, he entered private business. He failed in this 
career, and by 1764 he was deeply in debt. 

The Patriot. Adams was as great a success in politics 
as he was a failure in business, By 1764 he belonged to 
several patriotic clubs, and was a prominent figure in 
the Boston town meeting. He opposed the Sugar Act 
and the Stamp Act, and openly criticized British colo- 
nial policy (see Sramp Аст). He served in the Massachu- 
setts legislature from 1765 to 1774, and, as its clerk, he 
corresponded widely with other colonial leaders. His 

constant criticism of the British helped bring on the 
Boston Massacre of 1770 (see Boston Massacre). 

The British canceled taxes in 1770, and Adams’ popu- 
larity began to decline. But he continued to condemn 
tyranny in a series of anonymous articles in the Boston 
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newspapers. In 1772 the Boston town mv eting, spurred 
by Adams, set up a committee of correspondence. This com. 
mittee published a declaration of coloni rights, which 
he had composed, and sent it to other towns (see Cow. 
MITTEES OF CORRESPONDENCE). 

In 1773 the British passed the Tea Act, Which pro- 
vided for the sale of taxed tea to the colonists, The Bos. 
ton Tea Party followed soon after, Adams is believed to 
have given the signal to dump the tea in Boston Harbor 
(see BOSTON TEA Party). 

In 1774 the British passed the so-called Intolerable 
Acts, which closed the port of Boston, banned town 
meetings, and ordered British troops to be quartered in 
. the city (see INTOLERABLE 
Acrs). Adams then called 
openly for resistance to 
Great Britain. He recom- 
mended that the colonies 
send delegates to a con 
gress. The Massachusetts 
legislature sent Adams and 
four others to the First Con- 
tinental Congress in Phila- 
delphia in :774. Adams 
was elected to the Second 
Continental Congress in 
1775, and pleaded for in- 
dependence and а confed- 
eration of the colonies. He 
narrowly escaped arrest by the British in Lexington 
while he was on his way to Philadelphia. 

In Office. Adams served in Congress until 1781. 
Although he worked on many committees, he was not 
suited by temperament to constructive statesmanship. 
He spoke in favor of General George Washington as 
commander in chief, but later criticized his cautious 
Strategy. 

Adams left the Continental Congress in 1781 to re- 
turn to “honorable poverty” in Boston. His support of 
the new Federal Constitution of 1787 helped influence 
Massachusetts to ratify it. He served as governor of the 
State from 1794 to 1797. Adams represents Massachu- 
setts in Statuary Hall. CLINTON ROSSITER 

See also REVERE, PAUL, 

ADAMS, SAMUEL HOPKINS (1871-1958), was an 
American writer, His articles for Collier’s Weekly on 
the false claims of patent medicines helped bring about 
the first Pure Food and Drug Act in 1907. He also 
worked for the New York Sun, the New York Times, and 
McClure’s Magazine. His novels include Revelry (1926), 
The Flagrant Years (1929), and The Harvey Girls (1949). 
He also became known for his biographies of Daniel 
Webster, Warren G. Harding, and Alexander Woollcott. 
Adams was born at Dunkirk, N.Y. Freperick J. Horeman 

ADAMS, SHERMAN (1899- 
to President Dwight D. Eisenhower from 1953 to 1958. 
He resigned after Democratic and Republican leaders 


criticized him for taking gifts from a Boston industrialist 
whose business a 
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ADAMS ACT. See AGRICULTURAL EXPERIMENT STA“ 
TION. 


ADAM'S APPLE is the projecting cartilage of the 
larynx, or voice box, in the throat. It is present in all 
people, but is particularly noticeable in men. It re- 
ccived its name from the belief that a piece of the apple 
that Eve gave to Adam stuck in his throat. See also 
CARTILAGE; Larynx. 

ADAM'S NEEDLE. Sce Yucca. 

ADAM'S PEAK. See CEYLON (The Land). 

ADAMS STATE COLLEGE is a state-supported, co- 
lucational liberal arts and teachers college at Ala- 
‚ Colo. It was founded in 1921, but the first 
iction was not given until 1925, For enrollment, see 
\IVERSITIES AND COLLEGES (table). 

ADANA, ah dah NAH (pop. 172,465), is the fourth 
largest city in Turkey. It lies on the right bank of the 
Seyhan River, 30 miles north of the Mediterranean Sea 
and about 240 miles southeast of Ankara, the capital 
of the Turkish Republic. Adana is the center of a great 
cotwon-growing district, and has become important for 
cotton textile manufacture. For location, see Turkey 
(color map). 

lhe city was an ancient Roman colony and had an 
important military post. Saint Paul was born in the 
ncarby city of Tarsus. SYDNEY М. Fimer 

ADAPTATION is the power of living things to fit 
themselves to changes in their living conditions. All 
forms of life seem to have this power. Those kinds of 
plants and animals with the greatest power of adapta- 
tion manage to keep alive when their living conditions 
change. 

Many kinds of plants and animals that once lived on 
earth became extinct because they could not adapt 
theriselves well enough. At one time the world contained 
grea! numbers of large reptiles called dinosaurs (see 
Dinosaur). Though these animals were huge and 
strony, they could not survive the changes in the earth’s 
climate. Little by little, dinosaurs died out. 

Changes in the living conditions of plants and ani- 
mals are going on constantly everywhere. Some of these 
changes are sudden and violent, like earthquakes, forest 
fires, and outbreaks of disease. Other changes are so 
gradual that they can hardly be noticed. Living things 
must adapt themselves to both kinds of changes. Adap- 
tations to gradual changes are easier to make than adap- 
tations to sudden ones. 

Kinds of Adaptation. All living things, from human 
beings down to the simplest one-celled plants, must do 
three things. They must find food for themselves, pro- 
tect themselves, and reproduce their kind. The ways in 
which living creatures solve these problems are their 
adaptations. The organs and habits of all living crea- 
tures are adaptations that they have made at one time 
or another in order to thrive in a changing world. 

Both the individual plants or animals and the species 
to which they belong can adapt themselves. Each indi- 
vidual adapts itself during its own lifetime, but the spe- 
cies adapts itself little by little through the course of 
many generations. The individual cannot make nearly 
such great adaptations as can the species. If a horse is 
taken from a warm climate to a cold one, it can grow a 
warm coat of shaggy hair. But if a horse were dropped 
into the ocean it could not suddenly develop flippers 
and swim about like a seal. Such a change would be too 
great for the adaptive powers of any individual horse. 
But many species of plants and animals have made 
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adaptations even greater than this. Through the ages, 
some species of land animals, such as whales, have de- 
veloped the ability to spend their whole lives in the 
water. The organs of their bodies have changed. In the 
same way, many species of animals that once dwelt in 
the sea have adapted themselves to life on dry land. 
Such gradual changes in the bodies and habits of an 
entire species of plants or animals are called evolution 
(see EVOLUTION). 

Adaptations for Getting Food. Each kind of plant 
and animal has developed special ways and organs for 
getting its food. Plants that make their own food have 
green leaves in which chemical substances are turned 
into nourishment. Some plants, however, get all their 
food from other plants. They have no green leaves, be- 
cause they never needed to develop such food-making 
organs. 

Animals cannot manufacture their own food. Some 
animals eat plants, and some eat the bodies of other 
animals. Many plant-eating animals have strong, flat 
teeth for biting off and grinding their food. 

Adaptations for Protection. All living creatures try 
to find ways of eating without being eaten. Some ani- 
mals use the same organs both for eating other animals 
and for keeping other animals from eating them. The 
teeth and claws of lions, tigers, and leopards are organs 
of this kind. Some animals, like the turtle, have protec- 
tive armor. Others are protected in part by their colors 
and shapes. 

Many plants, too, use weapons of defense. Plants 
living in deserts, where vegetation is scarce, are in spe- 
cial danger of being eaten. For this reason many desert 
plants such as yuccas and cacti are armed with sharp 
thorns. 

Adaptations for Reproduction. The various forms of 
life have developed many different ways of reproducing 
themselves and giving their young a good start in life. 
The bright colors, sweet odors, and nectar of certain 
flowers are adaptations that attract insects. These in- 
sects pollinate the flowers so that seeds will be formed 
(see POLLEN AND POLLINATION). 

Animals have developed many curious ways both of 
attracting their mates and of caring for their young. 
Some insects have strong odors that bring their mates 
from long distances. Many male birds have bright plum- 
age that they display to the females during breeding 
season. Insects, fish, and mollusks usually leave their 
eggs to hatch and their young to develop without any 
further care by the parents. Such animals usually lay 
enormous numbers of eggs, so that some of the young 
will live to grow up even if most of them are eaten. 

Adaptations to Environment. The place in which a 
plant or animal lives has much to do with the problems 
of food, protection, and reproduction to which it must 
adapt itself. Besides these, each environment has its own 
special conditions of heat and cold, light and darkness, 
dryness and wetness, and pressures of air and water. 
Every animal and plant must live under the special con- 
ditions of its particular home. G. W. BEADLE 

See also ACCLIMATIZATION; ANIMAL; ECOLOGY; EN- 
VIRONMENT; PLANT. 

ADDAMS, CHARLES. See Carroon (Leading Car- 
toonists). 
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$ called а 


int popula- 
There she 


from day nurs- 


tion of Chicago (see SOCIAL. SETTLEMENT 


established а great variety of 


* of every 


с courses, amo nation 


ness or with the programs she established. She believed 


Addams was not content with simple friendli- 


strongly in the need for research into the causes of 


poverty and crime, in the importance of trained social 


workers, and in social action to press for reforms. She 


expertly organized civic groups to bring pressure on 
legislatures and officials 


he was closely associated were the first cight-hour law 


Among the reforms with which 


for working women, the first state child-labor law, 
housing reform, and the first juvenile court 

Miss Addams wrote and lectured on a wide variety of 
social problems, including child labor, public health, 
unemployment relief, and social insurance. In 1909, she 
became the first woman president of the National Con- 
ference of Charities and Corrections, now the National 
Conference of Social Welfare. She led in the fight to 
give women the vote, and was an ardent pacifist, serving 
as president of the Women’s International League for 
Peace and Freedom from 1915 to 1929. 

The width of her interest is reflected in her books, 
which include Democracy and ial Ethics (1902), The 
Spirit of Youth and the City Streets (1909), A New Con- 
science and an Ancient Evil (1911), Women at the Hague 
(1915), Newer Ideals of Peace (1915), and Peace and Bread 
in Time of War (1922). 


Jane Addams was the world-famous founder of Hull-House, 
one of the first social settlement houses in the United States. 
Wallace W. Kirkland 


Miss Addams was born of Quaker | а $ 
6, 1860, in Cedarville, was g d f 
Rockford College, and began medical | 
delphia, but had to give these up becaus 


ll. She 


In her lifetime, she saw many of the re w 

she fought put into practice Кати 
See also NoseL Prizes (picture) 
ADDAX, AD aks, is an antelope 

deserts of North Africa. It lives in area 1 Тип 


to the Egyptian Sudan. Tunisian Arabs the w 
cow. The addax resembles its close rel the с 
See ANTELOPE (Kinds of Antelope 

The addax stands from 38 to 42 in th at 


shoulders. In summer its color is red 
changes in winter to a grayish-brown. At a 
belly, tail, and partof the hips of the addax vh 


it has a broad white stripe across its face. A dark br 


Addax with its Young. This antelope of the d 
Africa bears one fawn at a time in winter or eor 


rts of 
pring. 
Su г 


mane on top of its head hangs almost to its eyes. It 
twisting horns from two to three feet long. ‘They cui 
upward and backward. The female has more slem 
horns than the male. The addax usually runs with one 
or two others, rather than in a herd. 

Scientific Classification. The addax belongs to 
family Bovidae. It is classified as genus Addax, sp! 
nasomaculatus. усток Н, САНАШ 

ADDER is the name given to several different snakes 
in various parts of the world. Some of these snakes alt 
poisonous and others are harmless. The European vipa 
is often called “adder” in Great Britain. It is the onl 
poisonous snake of that country. The puff adder of Afri 
is a large, deadly snake with distinct markings. It hà 
а thick body and long fangs. The death adder of AUS 
tralia is a dangerous snake related to the cobra. “ 
harmless hognose snakes of the United States are comi 
monly called “blowing adders.” They get their na 
from their habit of hissing and flattening the front p: 
of their bodies when they are disturbed, 


The Common European A 
* only pononon woke found in Great Briton 


scientific Clessificetion. Adders belong to the family 
The European viper is genus Vipers, species 


pull adder is Bitis arientus. The death adder 
to the family Elapidae. It is genus Acanthoghi:, spe- 
us. Hognow snakes belong to the family 


The many species are clamified as genus 
Олово H. Pore 
› SNAKE (color picture, Hognose Snake). 
ADDER'S-TONGUE. See Постооти Уют 
ADDICTION. See Dave Hanrr 

ADDING MACHINE is a device that adds numbers 
І so be used for multiplication and division, but 
iting machine performs these operations much 
\dding machines are used chiefly to add col- 
They may be operated electrically or 
s of a hand lever. They may be either listing 
isting. А fisting adding machine records the 
of figures on a strip of paper. Some offices 
sting machines because the recorded figures can 
ked against the original list. A nonlisting ma- 
ws the accumulated total on a dial on the 

Adding machines are important in business, 
be they speed up bookkeeping operations. See 

XBACUS; ADDITION; BURROUGHS, WILLIAM; CAL- 
LATING MACHINE; COMPUTER Haray A. bas 
ADDIS ABABA, AD i: АВ uh buh (pop. 400,000), is 

pital and largest city of Ethiopia, a country of 
casten Africa. The city lies on high, hilly land 
inded by mountains, over 480 miles inland from 
Gulf of Aden. Because of its high elevation— 7,726 
ibove sea level— Addis Ababa has a healthful 
te. The city is the only large urban area in 
Ethiopia. For location, see ETHIOPIA (map) 

Addis Ababa has many modern buildings, both pri- 
vate and governmental. But many of the people live in 
native huts. Eucalyptus trees grow throughout the city 
Pcople from every region of Ethiopia come to Addis 
\baba’s market place to buy and sell goods. Its small 
industries produce cement, textiles, sugar, and tobacco. 
^ railroad connects the city with Djibouti, a port at the 
head of the Gulf of Aden, in French Somaliland. Air- 
lines connect Addis Ababa with the important cities of 
North and East Africa, and with most of Ethiopia's 
prov inces. Addis Ababa has been the capital of Ethiopia 
since. 1899. Emperor Haile Selassie 1 founded the 
University College of Addis Ababa in 1951 (see Наше 
SELASSIE I). 


figures. 


WOLF Lestau 


ADDISON'S DISEASE 


notrd fue thr 


amd the Spectator (17 , da 


№ amd Мм hard Моск Кеги 

created а типт of typical characier 

them to point up socia mistakes 

пит Lurous of thee characters, the country squire Ne 
Roger de Cov Addison wrote the erie of 


omays in the Spectat feared him to their read 


ers. They also wrote popu 
of literature 
Ма Кюнлко 


Addison helped the Whig 


lar criticism 
See Утик 


party with his writings and 


held several government of 


fices. He was a member of 
parliament from 1708 until 
his death, and became Sex 
State for the South- 
em Department in 1717 
Ihe Cam- 
paign,” celebrates the Duke 


of Marlborough's victory 


retary 


His poem, 


pe" 


Joseph Addison 


in the battle of Blenheim 
Addison's tragedy, Cate 
(1713), was translated into several languages. 

Addison was born at Milston, Wiltshire. He was 
graduated from Oxford University, where he gained 
recognition as a classical scholar, and his Latin transla- 
tions were complimented by John Dryden. Addison 
knew many famous writers and politicians of his time, 
including Jonathan Swift, Alexander Pope, and Charles 
Spencer, Earl of Sunderland AXNOLD. WILLIAM 

ADDISON, THOMAS (1703-1860), was а British doc- 
tor famous for his description in 1855 of “Addison's 
Disease,” a condition in which bronzed skin is found 
together with diseased adrenal glands (see ADDISON'S 
Disease). During his lifetime, Addison's reputation 
rested largely on his outstanding ability as a doctor and 
teacher, His painstaking cxaminations of patients and 
his uncanny diagnoses became a legend. 

Addison was born near Newcastle, England. He ob- 
tained his medical degree at the University of Edin- 
burgh in 1815 and started practice in London. Five 
years later, he went to Guy's Hospital in London, where 
he soon attracted attention. In 1824 he was appointed 
assistant physician and started the career that made him 
a leading figure at Guy's for 36 years 

ADDISON'S DISEASE is а serious ailment of the ad- 
renal glands. Victims of this disease generally are tired 
and weak, and become exhausted quickly. They have 
low blood pressure and weakened muscles. They also 
suffer from intestinal disturbances and a gradual dark- 
ening of the skin. Addison’s disease may result when 
tuberculosis or cancer attacks the adrenal glands, It was 
first described by the English physician Thomas Addi- 
son in 1855, and for years was thought to be incurable. 
It is now treated with some success through use of a 
drug similar to the secretion of the adrenal glands. See 
also GLAND. 


Groror Romx 


PAUL В. Cannon 
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ADDITION is а wav of putting together two or more 
things to find out how many there are all together 
Only like thi 


gs can be added. That is, you cannot add 
apples and pencils together. 
Suppose you have a set of 5 apples and a set of 3 


apples on a table: 


Now put them together in a new set of 8 apples. 


You add when you put together two or more sets to 
find out how many there are all together. 


Learning to Add 


To find out how many things you have added to make 
à new set, you can count them or think them together. 


ADDITION TERMS 


Addend. In 4 + 9 = 13, the numbers which are added, 
4 and 9, are both addends. 

Addition Fact is a basic statement in addition. For 
example, 2 + 3 = 5and8 + 7 = 15 аге addition facts. 

Carry in addition means to transfer а number from 
one place in the sum to the next. A 10 in the 1° place 
must be carried to the 10's place. 

Sum. In 4 + 9 = 13, the total, 13, is the sum. 
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Creative Playthings, Ine 


Addition by Counting. Ralph has 3 red marbles and 
+ blue marbles. He puts them together in one set. 


How many marbles are there in the first set? Count 
them. There are 3 marbles. How many marbles are 
there in the second set? Count them. There are 4 
marbles. Now, put the marbles together and count them 
in the third set. There are 7 marbles. We call this 
counting together. You counted to find how many 3 
marbles and 4 marbles are together. You discovered 
that 3 and 4 are 7. 

Suppose you have drawn 3 circles, Now draw 4 more 


circles next to the first 3. 
OQ 


You know that there were already 3 circles. So you 
can think “3” and point to each of the 4 new circles, 
and count “4, 5, 6, 7.” This is called counting on. You 
can find out how many 3 and 4 are together by think- 
ing “3” for the first set, and counting on until you have 
counted the 4 circles in the second set. Counting on 
serves as a quicker way of adding things than counting 
them together. 

Addition by Thinking. Suppose there are 4 girls at 
the blackboard and 5 girls at the reading table. You 
find how many girls there are all together by thinking. 
For example, you could think: ЕТ already know that 
4 and 4 are 8, so 4 and 5 will be 1 more. That means 
that 4 and 5 are 9.” Or, you could think: “4 girls and 
5 girls are 9 girls.” We call this thinking together. Thinking 
together is a quicker way of adding than counting 
together or counting on. 


Regrouping. Suppose you want to put together two 
<u in a new set and the new set will be more than 10. 
example, Nancy wanted to know how many 9 and 

re. To find out, she drew a number line: 


23 4 3 67 8 FON 12 13 14 13 1517 
n she drew lines to show 9 and 6 as shown below 


9 6 
КА e ee 


3 П "^t 

234 5$ 67 8 9 10 Ii 12 13 14 13 16 17 

y found out that 9 and 6 are 15. But she saw 

thing interesting and drew two more lines: 
10 5 

> ее =. 


о Е 
3456789101 12 13 14 15 16 17 
SESS VL cd 
9 6 
Nancy found that 9 and 6 are the same as 10 and 5. 
I; ıs casier for beginners to add 10 and 5 than it is to 


dd 9 and 6. We call changing the sets 9 and 6 to the 
ts 5 and 10 regrouping. Here are some examples: 


8 and 4 are 12 (10 and 2) 
7 and 8 ore 15 (10 and 5) 
9 and 4 ore 13 (10 and 3) 


Writing Addition. You should write down your 

‘dition problems, so you have a record of your count- 
ing or thinking. 

You can make a record with pictures: 


Or you can make a record with numbers and words: 
2 and 4 are 6 


But it is easiest and best to make a record with 
numbers and signs: 
2 
2+4=6 ог 4 
6 
In the first example, the plus sign (+) tells you to add. 
You can read 2 + 4 as “two and four." The equals 
sign (—) means that the sets on one side of the sign are 
equal to the set on the other side of the sign. You can 
read 2 + 4 = 6 as “two and four are six.” The second 
example shows how you write an addition problem 
when you want to work out the answer on paper. The 
two or more groups you want to put together, or add, 
are called addends. The new group is called the sum. 


2 Addend 
4 Addend 
6 Sum 


Addition Facts. By putting together sets, you have 
discovered that 5 + 3 = 8,3 + 4 = 7, and9 + 6 = 15. 


We call these addition facti. Esch addition fact is made 
up of two addends and а sum. You can discover all the 
addition facts for yourself by putting together sets of 
things. Some beginners practice with sets of pennies 
or bottle caps. 


The 81 Addition Facts 
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It is best to learn the addition facts so you can use 
them quickly and easily. You will be able to use them 
in your daily life. You will also need them to add larger 
numbers and solve problems. 

Learning these addition facts looks like work at first. 
But there are some short cuts. If you look at all the facts 
in which a number and | are added, you will see that 
learning them is something like ordinary counting. 
Many of the pairs of addends are just the reverse of each 
other. For example, 4 4- 5 adds up to the same thing 
as 5 + 4. We call a fact like 3 + 3 = ба double. Know- 
ing doubles is useful. If you know that 4 + 4 = 8, 
then 4 + З is 1 less than 8, and 4 + 5 is 1 more than 8. 
You should be able to think of other ways to help you 
learn the addition facts. 

Adding Larger Numbers 

You use the addition facts and the idea of place 
value to add larger numbers (see DECIMAL NUMBER 
Sysrem [Learning the Decimal System]). 

Adding 10's. Last week Tom earned 2 dimes, or 
206. This week Tom earned 3 dimes, ог 30$. How much 
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ADDITION 


has Tom earned all together? You can find the answer 
by counting. 


oo өө 
1 2 3 4 5 


You find that Tom earned 5 dimes, or 506. You can 
find the answer by adding. 


2 dimes 204 
3 dimes 30£ 
5 dimes 504 


If you know that 2 + 3 = 5, you know that 2 dimes 
and 3 dimes are 5 dimes. A dime is 106, so you can see 
that 206 + 30 = 50€. 

Here is another example: 


4 4 tens 40 
2 2 tens 20 
6 6 tens 60 


You can see that 4 + 2 = 6, 4 tens + 2 tens = 6 tens, 
and 40 + 20 = 60. The 6 in the 60 shows six 10's 
because it is in the 10's place. You add 70's the same way 
you add Ts. But you must write the sum in the 10% place. 
And you must remember to write a zero in the 1% place 
to show that the sum is 10's, not 1°. 

Here is a third example: 


8 8 tens 80 
ый 9 tens .90 
17 17 tens 170 


Here the sum of the 10's is seventeen 10°. Seventeen 
10's is the same as one 100 and seven 10's, or 170. You 
must write the sum in the 10's and 100’s places, and 
write in a zero to show that the answer is one 100, 
seven 10’s, and по 1°. 

Adding 10's and 1°. Suppose there are 23 boys and 
24 girls in a school play. To find out how many children 
there are all together, you must add 23 and 24. 


2 tens and 3 ones 23 
2 tens and 4 ones 24 


4 tens and 7 ones 


We call the numbers 23 and 24 two-place numbers, 
When you add two-place numbers, you add the 123 first. 
In this example, three 175 and four 1% are 30427. 
You write the sum of the 173 in the 15 place of the 
answer: 
23 
24 
7 


Next, you add the 10's. Two 10% and two 10's are 
added as 2 + 2 = 4. The 4 stands for four 10's. You 
write the sum of the 10's in the 10's place of the answer: 


So there are 47 children in the school play. 
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Here is another example: 


72 
РАЗ 
115 


First, you add the 173: 2 + 3 = 5. Next, vou find that 
seven 1078 and four 10’s are eleven 10's. Eleven 10% 
are the same as one 100 and one 10, or 110. So you 
must write the sum of the 10's in the 10's and 100% 
places in the answer. 

When there are several addends, we often speak of 
the 1%, 10%, and 100% as columns. When you add 
columns, you must learn to think the additions. At 
first it may help to keep some kind of record. 


Think: 2 +1 = 3. 3 + 5 


22 Write: 8 in the 1's place. 

31 

45 Think: 2 tens + 3 tens = 5 tens. 
98 


5 tens + 4 tens = 9 tens. 
Write: 9 in the 10's place. 


With practice, adding two-place numbers and long 
columns will be easy. 

How to Carry. When you add two-place numbers, 
the sum of the Is column is often 10 or morc. To add 
such numbers, you must learn to carry. 

Here is an example of carrying: 


— 
Five 1's and seven 1's are 
twelve 1's: 5 + 7 = 12. 
Twelve is one 10 and two 1's. 
2 in the 1's place. 


Think: 


Write: 


From the 1's column, there is a 

10 to be added to the 10's column. 

CARRY Write a 1 for the one 10 at the 
top of the 10's column. This 

is what carrying means. 


Think: One 10 + four 10's + two 


45 10's = seven 10's. 1 + 4 + 
27 2-7. 
72 


Write: 7 in the 10's place 


You add longer columns the same way. 


24 
52 
17 


First, add the 1’s column: 4 + 2 = 6, and 6 + 7 = 13. 
Thirteen is one 10 and three Ps. Write the 3 in the 
I's place of the answer. Carry the one 10 to the 10's 
column by writing a 1 at the top of the 10's column. 


Now add the 10's column: | + 2 = 3, 3 + 5 = 8, and 
1 + 1 = 9. This 9 means nine 10's. Write the 9 in the 
0's place. 


\dding three-place and four-place numbers is no 
ие difficult than the examples you have just done. 
You must always remember to keep the columns 
straight, and to add I’s, 10's, 100's, and so on, in order. 
| lere is an example: 
371 
403 
139 


Virst, add the I's column: 1 + 3 + 9 = 13. Write 3 for 
three Гз in the 1° place of the answer. Carry the 10 by 
writing | for one 10 at the top of the 10’s column. 


1 
371 
403 
139 

3 


Next, add the 10's column: 1 + 7 + 0 + 3 = 11. This 
is vot eleven I's. It is eleven 10's. Eleven 10's is one 100 
and one 10. So write | for the one 10 in the 10's place 
of the answer. Carry the 100 by writing 1 for one 100 at 
the top of the 100% column. 


11 
371 
403 
139 
13 


Now add the 100% column: 1 + 3 +4 + 1 = 9. This9 
is nine 100'5. Write 9 in the 100; place of the answer. 


11 

371 
403 
139 


913 


The sum is 913. You use the same method of carrying 
for 1,000's and larger numbers. 

Here is an example in which the number you carry 
is more than one 10: 


First, add the s column: 7 + 9 + 8 = 24. Twenty-four 
is two 10's and four 1°. Write the 4 in the 1’s place in 
the answer. Carry the two 10's to the 10's column by 
writing a 2 at the top of the 10's column. 


2 
37 
29 
18 
4 


ADDITION 


Now add the 10's column: 2 + 3 + 2 + 1 = 8. This 8 
means eight 10's. Write the 8 in the 10's place of the 
answer. 


The sum is 84. The numbers you carry may often be 
20's or 30's or 40's, and so on. 


Checking Addition 


Good workers always check their addition to see if 
they have made any mistakes. There are several ways 
to check addition. 

Adding Up. You have learned to add a column of 
figures by starting at the top and adding down. After 
you have written the sum, you can check your answer 
by adding up. That is, starting at the bottom of the 
column and adding up to the top. Here is an example: 


If you get the same answer adding up as you did adding 
down, your answer is probably right. 

Subtraction can be used to check problems with only 
two addends (see SUBTRACTION). Here is an example: 


422 
+736 
1158 


To check the addition, subtract one of the addends 
from the sum. For example, subtract 736 from 1,158. 
The subtraction should leave 422 if the addition is 
correct: 
1158 
—736 
422 


Estimating is a good way of checking addition, but 
it will not catch small mistakes. If you estimate before 
you work a problem, you will have an idea of your 
answer in advance. You should get into the habit of 
always estimating your answer first. Here is an example: 


ESTIMATING 
(Think) 
32 32 is about 30. 
71 46 is about 50. 
149 30 and 50 are 80. 


71 is about 70. 
80 and 70 are 150. 
The answer should be about 150. 


ADDITION Tick-Tack-Toe Рукию. Draw crossed * on 
blackboard like those in the figure show: below 
There ase others сек ки of checking wed in arithmetic leave out the numbers 
“ее of them can be used for addition 
Addition Rules to Remember 
1. Remember what addition means You can find the 
imeem to addition problems by counting. But it is 
quicker anc easier to tend the answers. 
2. Leaming the 81 addition facts will help you think 
the amwen to addition problerna. 
J. You can put the addends in any order without 
changing the sum. For example, 3 + 2+ 7 = 12 
P+ 7 +S = 12, амі 7 3-2 12 
*. You can add only quantities of the same kind 
That it, you must add I's to I's and 10's to 10's, and 
be careful not to mix them up 
Fun with Addition eee pare copies the lines a d paper. L 
4 ne tries to fill in the spaces with the numbers from 
Two Winks. Make а pack of 20 cards on which the 9, so that if three Рота are added across, up 
numbers from | to 10 have been written. Make two down, or diagonally the sums will be 15. The pla 
cards for each number. Divide the pack into two piles, dd E cont number from 1 to 9. Th aval 
and put one face down in front of each player. The first submits the correct answer first wine the тате. Dal 
player turns a card and holds it up for both to sec. The show the players the answer above E 
second player does the same thing from the other pile. е uw 4 E 
As soon as a player sees that the sum of the numbers on MM Articles in Wort Воок mede: d 
the two cards is 10 or more, he calls out “Two winks!" Algebra ее M : lick 
(Addition) Division Subtraction 
O Arithmetic Fraction 
1 W Outline 
I. Learning to Add 
WI NK A. Addition by Counting D. Writin- Addit 
S B. Addition by Thinking E. Addition Fact 
C. Regrouping 
1. Adding larger Numbers 
Then he takes the two cards. If the two cards do not A. Adding 10's i С. How to С 
equal 10 or more, the players put them back in the piles. " potter, ed and 1's 
The game continues, with two new players turning the А: Adding Up 56 B. Subtraction С, Estima 
cards. When all the cards have been turned, the player — iv. Addition Rules to Remember | 
with the most cards wins. V. Fun with Addition 
TU —————— PRACTICE ADDITION EXAMPLES 
In each of the first six problems what number should be used to replace the N? 
l.35--227 2.8646 = 14 3.54+9=14 4.34+6=2N 5.7 +9 = м 6. 8+ м= 1 
2+N=7 N+8=14 9+5=N 6+3=N 9+N=16 5+8 = № 
5.4 10. 34 13. 35 16. 20¢ 19. 10 22. 744 25. 14 28. 37 
2 2 ү sog 7o 85 64 5 
8. 14 IL ^j 14. 45 17. 60$ 20. 374 23. 65 26. 65g 29. 98 
2 6 4 70¢ 42¢ 23 18¢ 69 
9. 24 12. 25 15. 40¢ 18, 50 21. 56¢ 24. 43 27. 29¢ 30. 75 
2 Е: 30¢ 90 336 52 487 58 
31. 3€ 32. 6¢ 33. 6 34. 7 35. $2.49 37. $3.95 39. 618 41. 30 42. 43 43. 402 44. 5627 45. 7269 
W =. : 8 1.29 4.89 489 78 20 187 1872 143 
4 ES 62 80 2425 
$$ 3 24 6 36. $7.65 38. 525 40.311 50 7 250 ren 82 
мл CI ucc о Sl 
Е ANSWERS TO THE PRACTICE EXAMPLES 
1. 5 6. 5,13 1. 11 16. $1.00 21. 894 26. 83¢ 31 22% 3 
1 x UP : d» ФГ . . . 6. $9.47 41. 220 
2. 6 7. 6 12. 31 17. $1.30 22. $1.39 27. 77$ 32. 238 37. $8.84 42. 150 
3. 14 8. 16 13. 41 18. 140 23. 88 28. 93$ 33. 22 38. 1,007 43. 1,366 
4. 9,9 9. zo 14. 51 19. 80 24. 95 29. 167 34. 25 39. 1,107 44. 20,850 
5. 16,7 10. 36 15. 70$ 20. 79g 25. 78 30. 133 35. $3.78 40. 610 45. 9,919 
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ече hien Some form of aides may wem com- 
- seed, but mat of owe given in his anche follow 
e ruben. 


Comipond- 
‘ abbreviation hes пани 
Mele gee et 
< implies that the man is considered a gentleman 


sending, learning, deportment, or property, 


э thor home address. The Vice-President is introduced 
» 'eferred to as “The Vice-President" or as “Mr. 
peeling Mr. Secretary or Mr. 
e Маша or Mrs. (or Miss) Pell 
Is writing Tis EN rank Pell, The Secretary 
of State, D.C 


Nir: bien, 


letter. 

member is "Madam" or “Madam Secreta: 
letter, "My dear Madam ." When 
husband is the address 
State and Mrs. (ог Mr.) Pell." 

The Secretary is introduced 
Secretary of »" 
When the Secretary is а man, he may also be referred 
to and introduced as “ Secretary 


except the Attorney Gen- 
eral. Instead of the form “The Secretary of —_.," these 
Attorney 


My dear Senator Morano: (social) 
When the Senator's wife is included in an official letter, 
the form is “The Honorable and Mrs. Angelo Morano,” 
and the letter is sent to their home address. The saluta- 
tion in a business letter to a woman Senator is Madam." 
She is addressed in writing as “The Honorable Helen P. 
Morano.” When her nd is included in a social 


"The American Ambamador." 
Foreign Ambeostoders 

Is реал: Mr. Ambamador 
"aet DO "X = $ 

Sir: (бшктен) 
dear Mr. Ambassador: (social) 

The of ambamadors and ministers, except 
for those from countries, are addressed 
and referred to as“ Tello,” or "Madame," 
rather than as гене, бенон, Frew, or whatever the 
form might be in their language. A letter addressed to 
an ambasador and his wife reads "His Excellency, the 
Ambassador of and Madame De Tello." Ambas- 
sadors are and referred to ая "The Ambas- 
sador of Brazil,” as “The of Brazil, Mr. De 
Tello," or as "Mr. De Tello." 

In 


Dear Mr. Lloyd * (social) 
In some countries, the salutation of a letter might be 
2 " for formal use and “My dear Mr. 


Minister” for informal use. The Prime Minister is intro- 
duced and referred to as “The Prime Minister" or, in 
Britain, as "Mr. Lloyd George.” 

Governors 


the governor is addressed as “His Excellency the Gover- 


ADDRESSOGRAPH 


nor of Connecticut.” If his wife is included, they are 
addressed as “His Excellency the Governor (of Connecti- 
cut) and Mrs. Ribicoff, Executive Mansion, Hartford, 
Conn.” The governor is introduced and referred to as 
“Governor Ribicoff” or as “The Governor.” 

State Senators and Representatives, or Assemblymen 

State legislators are addressed in the same manner as 
United States Senators and members of the House of 
Representatives. Official letters are sent to them at their 
respective seats of government. 

Mayors 

In speaking: Mayor Long or Mr. Mayor 

In writing: The Honorable Joseph Long, Mayor of 
Portland, Ore. 

Sir: (business) 

My dear Mayor Long: (social) 
When the mayor’s wife is included, an official letter is 
addressed to “The Honorable and Mrs. Joseph Long” at 
their home address. 

The mayor of a city or town is introduced and referred 
to as “Mayor Long” or as “The Mayor.” 

Protestant Clergymen 
In speaking: Mr. Lawson or Sir 
In writing: The Reverend Joseph Lawson 
Reverend Sir: (business) 
My dear Mr. Lawson: (social) 
When his wife is included, a letter is addressed to “The 
Rev. and Mrs. Joseph Lawson.” He is introduced and 
referred to as “The Reverend Joseph Lawson.” 

When a Protestant clergyman has a doctorate, he is 
addressed as “Doctor Lawson" and introduced and re- 
ferred to as “The Reverend Doctor Lawson." In writing, 
the letters D.D. follow his name. He and his wife are 
addressed in writing as “The Rev. Dr. Joseph Lawson 
and Mrs. Lawson." “Reverend” or “The Reverend" are 
never properly used alone as titles. 

Rabbis 

In speaking: Rabbi Sonnenberg or Rabbi 

In writing: Rabbi Nathan Sonnenberg, Temple Em- 
manuel, Bridgeport, Conn. 

Sir: (business) 
My dear Rabbi Sonnenberg: (social) 
When his wife is included, a letter is addressed to “Rabbi 
and Mrs. Nathan Sonnenberg” at their home address, 
The rabbi is introduced and referred to as “Rabbi 
Sonnenberg.” If he has a doctorate, he may be ad- 
dressed, introduced, and referred to as “Doctor Son- 
nenberg.” In writing, the letters indicating his doctorate 
follow his name. He and his wife may be addressed as 
“Dr. (or Rabbi) and Mrs. Nathan Sonnenberg,” accord- 
ing to the rabbi’s preference. 
Roman Catholic Priests 
In speaking: Father Coombes 
In writing: The Reverend Father James L. Coombes 
Reverend Father: (business) 
Dear Father Coombes: (social) 


The priest is introduced and referred to as “Father 
отђез.” 


Roman Catholic Brothers 
In speaking: Brother William or Brother 
In writing: Brother William Shaw 
Dear Brother William or Dear Brother: 


The brother is introduced and referred to as “Brother 
William.” 


Roman Catholic Sisters 
In speaking: Sister Loyola or Sister 
In writing: Sister Mary Loyola 
Dear Sister: 


The sister is introduced and referred to as “Sister 
Loyola” or “Sister.” AMY VANDERBILT 


See also ETIQUETTE; INTRODUCTIONS; LETTER 
WRITING; TITLE or Honor. 


ADDRESSOGRAPH is a trade name for a machine 
that duplicates information, especially addresses, that 
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is written on a metal plate or a plastic card. The 
chine is widely used in businesses that repeatedly se 
mail to the same address. 
А Graphotype machine forms the address or other} 
formation on the plate. The plates are automatic: 
fed into the Addressograph. The actual duplicatic 
works much the same way as а typewriter. The pla 
pass beneath an inked ribbon. The form that will cgi 
tain the information is on the other side of the rib 
Pressure is applied to the plate so that the information} 
inked onto the form. The Addressograph duplicates in 
formation about 50 times faster than handwriting, an 
about 12 times faster than a typewriter. H. L 
ADE, ayd, GEORGE (1866-1944), was an Ame 
humorist and playwright. His fame as a popular 
was established by Fables in Slang, which were 
syndicated in newspapers beginning in 1900. In 
short essays, he made fun of show-offs, bigots, and p 
His homespun philosophy expressed in the slang of hi 
day became so influential that William Allen 
said, “I would rather have written Fables in Slang 
be President.” 1 
Ade wrote other books of “fables,” including The бй 
Proposition (1902), People You Know ( 1903), and Knod 
ing the Neighbors (1912). His other works included : 
volume of essays, Single Blessedness (1922) and The Oli 
Time Saloon (1931). Ade also became one of the mo t 
successful playwrights of his time. He was the author 
an operetta, The Sultan of Sulu (1902); and the plays, 
County Chairman (1903) and The College Widow (190 
He was born in Kentland, Ind., and was graduated 
from Purdue University. He wrote for Lafayette, Ind, 
newspapers, and for two Chicago newspapers, the Mo 
ing News and the Record. HERBERT В. BROWN 
ADELAIDE, AD’/ ауа (pop. 30,118; met. area 483,- 
535; alt. 40 ft.), is the capital of the state of South Ai 
tralia. It lies on both banks of the Torrens River, about 
seven miles from the Gulf of St. Vincent. Seve 
bridges connect residential North Adelaide with South 
Adelaide, the commercial part of the city. For location; 
зее AUSTRALIA (color map). 
The city was founded in 1836, and in 1840 became 
the first municipality to be incorporated in Austra 
Adelaide has well-designed public buildings, la 
parks, and broad, clean streets. The University of Ad 
laide was founded in 1874. Adelaide is also the hon 
of the South Australian School of Mines and Indust : 
In the 1800's, Adelaide served chiefly as а port and 
market for the farmers of the region. It became an in- 
dustrial city as well in the 1900's, with textile mills, 
chemical works, plastics factories, and plants for making 
automobile bodies. Port Adelaide, the city's seaport, is 
located about seven miles from Adelaide. This busy 
Seaport exports а wide variety of products. Among the 
exports that pass through Port Adelaide are flour, cop- 
per ore, wheat, wine, and wood. C. M. H. CLARK 
ADELPHI COLLEGE is а coeducational liberal arts 
School at Garden City, N.Y. Courses include teaching; 
dietetics, nursing, business administration, the arts, th 
Sciences, prelaw, and premedicine. There is a graduate 
school and a cooperative program in engineering with 
New York University. Adelphi grants bachelor’s, 
master’s, and doctor’s degrees. The college was founded 
in 1896 in Brooklyn. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). Раш. Dawson EDDY 


ADEN, АН Фп, or AT d'n, is the name of a British 
Colony and a British Protectorate on the south- 
Aden also refers to the 


ast of. Arabia. The name 


f the colony and the protectorate, and to a 


Arabia 


pleasant climate from October to 


it lies south of The northeast monsoon 
Aden a cool 
sce Monsoon). But these winds stop between May 
September, giving the region a damp, hot summer 
Aden Colony consists chiefly of two small peninsulas 
istern peninsula curves out from the mainland to 
Aden Harbor. It includes the port of Aden. The 
peninsula, known as Little Aden, is the site of 

The Arab town of Shaikh 


lies north of the port of Aden 


inian oil refinery 
The colony 
about 75 square miles, and has a population of 
famous Scottish pirate, Captain Kidd, used 
13 a headquarters during the late 1600's. Aden 
ued to be a favorite stop for pirates until the 
jut they became such a nuisance on the Indian 
that the British finally seized the area in 1839. 
Aden became a Crown Colony. The British 
n the islands of Socotra, Perim, Kamaran, and the 
Кипа Murias, as part of the Aden Colony. 
The Port of Aden (pop. 71,000; alt. 50 ft.) serves as 
nportant way-station along the Suez Canal-Red 
Sea route from Great Britain to South Africa, India, 
\ ilia, and the Far East. From the refinery at Little 
\den, the port provides fuel for ships traveling this 
\den is also a center for the construction of Arab 
ships. Much of southwest Arabia’s trade in 
les. skins, coffee, mother-of-pearl, and salt passes 
through the port. British military posts in Aden guaran- 
tec control of the southern entrance to the Red Sea. 

The Aden Protectorate surrounds the tiny Aden Col- 
ony. and extends 750 miles eastward to Oman. It covers 
about 105,000 square miles. The Western Protectorate 
consisis of many small sheikdoms, while the Eastern 
Protectorate is made up of several treaty areas in the 
valley and plateau region known as the Hadhramaut. 
lhe protectorate has a population of about 670,000. 
The people carry on some oasis-type farming, and graze 
camels and goats. The chief port of the protectorate is 
Mukalla. 

The Gulf of Aden is an arm of the Indian Ocean 
lying between Africa and southwestern Arabia. It ex- 
tends westward to the strait of Bab el Mandeb, at the 
southern end of the Red Sea. Dovotas D. Crary 

See also SAUDI ARABIA (color map). 


Aden Lies at the Southern Tip of the Arabian Peninsula. 


РНЕ SS S 


An Imposing Lime-Covered Palace in Saiun, Aden, is the 
home of the sultan of Kathiri, a state in the Hadhramaut Valley. 


ADENA STATE MEMORIAL. Scc Оню (Interesting 
Places to Visit). 

ADENAUER, AH duh Now er, KONRAD ( 187 у, 
served as Chancellor of the West German Republic from 
its formation in 1949. Under his leadership, West Ger- 
many made an extraordinary economic recovery and 
played an important role in Western European integra- 
tion. Adenauerhelped bring 
Germany into the North 
Atlantic Treaty Organiza- 
tion (NATO), the Council 
of Europe, and the Euro- 
pean Coal and Steel Com- 
munity. He kept his coun- 
try close to the Western 
Powers. His accomplish- 
ments are all the more 
remarkable for the fact 
that he was 73 at the time 
of his first election and 81 
at his third in 1957. 

Adenauer was born in 
Cologne. He studied at 
the universities of Freiburg, Munich, and Bonn. 
He was mayor of Cologne from 1917 to 1933. During 
World War II, the Nazis imprisoned him several times. 

After the war, Adenauer became the leader of the 
Christian Democratic party, and played a leading role 
in drafting the West German constitution. In 1957 
his party received more than half of all the votes 
cast, the highest vote ever received by a German 
political party. GABRIEL А. ALMOND 

See also Germany (West Germany). 


Roy Bernard Co. 
Konrad Adenauer 
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ADENOIDS 


ADENOIDS, AD uh noyds, are glandlike tissues nor- 
mally present in the upper part of the throat, directly 
behind the nasal passages. A small amount of this tissue 
is always found in the throats of newborn babies. 
Usually it shrinks gradually and disappears by the time 
the child is 10 years old. But sometimes this shrinking 
process does not take place. Instead, the adenoid tissue 
increases in varying degrees to form a large growth. It 


Adenoids, when overgrown, block the air passage and make 
breathing through the nose difficult. 


is this growth that people commonly call “adenoids.” 

The adenoid tissue may grow so extensively that it 
fills the entire space behind the nose and interferes with 
nasal breathing. The soft, spongy tissue is filled with 
crypts, or spaces, that harbor germs and become infected 
easily. The infecting organisms often cause additional 
swelling so that the whole upper part of the throat may 
become clogged. Then breathing through the nose 
becomes almost impossible, and the whole area is 
inflamed and sore. 

Adenoid tissue is true lymphoid tissue (see Гумьн). 
It closely resembles tonsil tissue. Adenoid tissue and 
tonsil tissue form a continuous ring around the back of 
the throat. When the adenoid tissue becomes greatly 
enlarged and seriously infected with bacteria, doctors 
remove it by means of a surgical operation called an 
adenoidectomy. ALBERT P. SELTZER 

ADHESION, ad HE zhun, is the force that causes the 
molecules of two unlike substances to stick together 
when they come close to one another. A similar force, 
called cohesion, causes molecules of the same kind to 
stick together (see ConrsroN). Cohesion is the force 
that holds the molecules of a piece of chalk together. 
Adhesion is the force that causes the chalk to stick to 
the blackboard. 

Adhesion is a common property of matter. It causes 
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paint to stick to wood, postage stamps to an envelop 
mud to an automobile tire, and dirt to a person’s 
Adhesion varies greatly among different substance 
Some, such as water or oil on glass, have weak adhesi 
properties. Other with strong adhesive properties 
called adhesives. These include such useful m 
glue, mucilage, and paste. Ron 

ADHESION, in the body, is a name for new ti 
that sometimes binds together internal and no 
separate organs of the body. Such tissue usually в 
as a result of inflammation or a surgical 
Adhesions are often painful and may interfere with th 
normal work of the internal organs. Diseases of th 
heart or lungs may result in painful adhesions betwee 
those organs and the surrounding parts of the 
After abdominal operations, adhesions sometimes cat 
portions of the intestine to grow together or to th 
lining of the abdomen. If the adhesions intcrfere wil 
digestion, additional surgical operations may be nece 
sary. See also Tissue. Ковккт Е. PAT 

ADHESIVE is a substance that bonds two surfac 
together. Glue made from animal tissues is ап adhesi 
But adhesives are made from many different kinds û 
materials. For example, mucilage comes from gun 
arabic, a natural gum. Other adhesives include tho 
made from casein, starches, dextrins, and natural ant 
synthetic resins and rubbers. Manufacturers use adhe 
sives as “chemical fasteners" for paper, plastics, metals 
rubbers, and textiles. They are also used to hold laye 
of material. See also GLUE; Мосп.АсЕ. С. L. Мах 

ADIABATIC, ap ih uh BAT ick, PROCESS is а i) 
physical change that takes place without the transfe 
of heat. In practice, a gas expands or compresses so fa 
that hardly any heat is transferred. Sec also HE 
(Heat and Gases). 

ADIGE, AH dee jay, a river in northern Italy, flows 
for 220 miles. It rises in the Alps near the frontiers 
Austria and Switzerland. After flowing south to the 
River Valley, it turns east and empties into thc Adriati 
Sea north of the mouth of the Po. For location, set 
Trary (color map). 

ADIRONDACK, 4p иһ RAHN dack, MOUNTAINS lic 
in a wild, rocky region of about 12, 500 square miles i 
northeastern New York. This region was once called 
the Adirondack Province. Mount Marcy (5,344 feet) 
the highest peak of the Adirondacks. Next are Mount 
McIntyre and Algonquin Peak, each of which stands 
5,112 feet high. Other peaks include Haystack, Dix, 
Whiteface, Giant, and Skylight. Each of these peak 
towers more than 4,500 feet. The Adirondack region 
contains a number of noted lakes. Among them are 
Saranac Lakes and Lake Placid, both noted vacation 
spots. Lake George and Lake Champlain lie along the 
eastern side of the mountain group. 

Large numbers of tourists and sportsmen visit the 
Adirondack Mountains for the sake of the natural bea 
ties and the wildlife found there. About half the area 
of the mountain range was set aside as the Adirondack 
State Park. This was done to preserve the natural 
charm of the region, and to keep the forests from 
being destroyed. The state of New York has also set 
aside a part of the Adirondacks as a forest farm, 
connected with Cornell University. Lovar Duranp, JR 

See also LAKE CHAMPLAIN; LAKE GEORGE; LAKE 
PLACID; SARANAC LAKES. 


ADJECTIVE, AJ ай tike, is а part of speech that 
п» «без а noun or pronoun by limiting, describing, or 

Jifying it. A drawing with only a few lines may look 

а man. But, to make it a portrait of a particular 

«on, there should be additional lines and shadings to 

ent specific details. The artist amplifies his rough 

ving to make the picture more and more applicable 

‚ particular subject. In the same way, a writer can 

he word man and convey information. But he needs 

tional words to indicate a particular man. The 

: may begin expanding by writing the man; or he 

write the old man. To identify the man still more 

ıı вау, he might write the old man with the green tie who 

р ping the walk. These additional expressions modify 

sw noun man, They are adjectives. Single words, 
phrases, or clauses may act as adjectives. 

Classifying Adjectives. Single-word adjectives are 
sometimes classified on the basis of their meaning as 
cither deseriptive or limiting adjectives. 

Descriptive Adjectives specify the kind, nature, or con- 
dition of the words they modify, The words in italics in 
the following sentences are examples: 

His father was a brave man. 
When he saw the red flag, he pulled off into the 
narrow road. 
Many words used as descriptive adjectives may also 
function as nouns: 
Only the brave deserve the fair. 

Limiting Adjectives point out and limit the words they 
пух у, but do not describe them. Limiting adjectives 
tell low many, how often, what number, or what 
amount. Examples include demonstrative adjectives 
that, these, and those) and articles (the, a, and an). 
ive forms of nouns and pronouns also function 


‘\cctive modifiers; for example, his book, Гот’; hat, 

and ту apple. 
Position of Adjectives. Adjectives, more than adverbs, 
occupy fixed positions in the pattern of the English 
sentence, Position indicates which word an adjective 


modilies. Single-word adjectives usually come immedi- 
ately before the words they modify, as in the bright 
red car or the awkward girl. Variations on this pattern 
indicate either a shift of emphasis or some special cir- 
cumstances. For example, a shift in the position of the 
adjective happy in the following sentences changes the 
meaning: 

‘They found the happy child. 

They found the child happy. 
A special instance of variation in word order is the 
appositive modifier, a word or phrase that follows the 
noun it modifies and repeats its meaning in different 
words: 

My brother, a football coach, came to visit us. 

Another important variation is the predicate adjective, 

an adjective modifying the subject and joined to it 
with a linking verb—some form of the verb to be or a 
verb like seem, feel, or taste. The predicate adjective 
follows the verb. 

The grass was wet. 

My cousin seemed stupid. 

Phrases or clauses that modify nouns or pronouns 

almost always immediately follow them. 

The man who came to dinner stayed all night. 

The end of the meeting seemed far away. 
Phrases or clauses not intended as modifiers of specific 


ADJECTIVE 


nouns— that is, modifiers of a whole sentence or clause— 
should not be i a noun 
Waving his cane about, the old man rushed at the dog. 
"The old man rushed at the dog waving his cane about. 
In the second sentence, the reader has an uneasy feeling 
as to who is doing the waving, with the phrase waning 
his cane about in the position for a modifier of dog. 
Comparison of Adjectives. Descriptive adjectives 
show differences in amount or degree through changes 
in their form or through the use of the function words 
тоге-той and les-least. There are three degrees of com- 
parison — pasitive, comparative, and superlative. 
Short adjectives, those of one and sometimes two 
syllables, add er to form the comparative and est to form 
the superlative in increasing comparisons: 


POSITIVE COMPARATIVE SUPERLATIVE 
neat neater neatest 

dry drier driest 

feeble feebler feeblest 


lovely lovelier loveliest 
Two-syllable words, such as feeble and lovely, may 
also be compared with more and mast for increasing 
degrees. More and mast almost always compare words 
of more than two syllables: 


POSITIVE COMPARATIVE SUPERLATIVE 
active more active most active 
generous more generous most gencrous 
delighted more delighted most delighted 


Adjectives that are compared irregularly include 
good, better, best; many, more, most; and far, farther, 
farthest 


All adjectives use Газ and least to indicate decreasing 


comparison: 
POSITIVE COMPARATIVE SUPERLATIVE 
tired less tired least tired 
frightened less frightened least frightened 
illi less willing least willing 
See Comparison. 


Usage. Adjectives can clarify meaning, but repeti- 
tious or extravagant use of them only tends to confuse 
the reader. One carefully chosen adjective is likely to 
say more than two or three vague or general ones. 

Some words are commonly used only as adjectives 
and others only as adverbs. Only words regularly used 
as adjectives, not adverbs, may follow linking verbs. 
For example, in the sentence, He looked timidly at the 
judge, timidly is an adverb describing the manner in 
which the looking was done, and modifies looked. But 
in the sentence, He looked timid to the judge, timid is a 
predicate adjective describing the subject of the sen- 
tence, and modifies he. The dog smells bad indicates that 
the dog probably needs a bath. The dog smells badly sug- 
gests that he is poor at tracking. 

The following sentences illustrate other common 
problems in using adjectives: 

Helen sings well, not Helen sings good. 
The modifier in this case refers to the verb sing and not 
to the subject Helen. It must have the adverbial form 
(well) because it modifies a verb. 
1 feel bad, not I feel badly. 
Feel is a linking verb and tells the condition of I. It 
must be followed by an adjective modifier (bad). 
Lavender smells sweet, not Lavender smells sweetly. 
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ADJUTANT 


The modifier in this case refers to the noun /avender and 
not the verb smells. It must have the adjective form 
(sweet) because it modifies a noun. 

He was very sick, not He was real sick. 

Real is an adjective and cannot modify another adjec- 
tive (sick). Also real does not tell the degree of sickness. 

You have grown considerably, not You have grown 

considerable. 

Have grown is the word modified and it must have an 
adverbial modifier (considerably). 

A cup of strong coffee, not A strong cup of coffee. 
The adjective (strong) modifies coffee, and should imme- 
diately precede the word it modifies. It is the coffee 
that is strong, not the cup. 

I like this kind of nut, or I like these kinds of nuts, 

not J like these kind of nuts. 

Kind is singular and should be used with the singular 
forms for this and nut. 
See also ADVERB. 

ADJUTANT, AJ oo tunt, is an army officer who has 
charge of the records, orders, reports, and correspond- 
ence of a battalion or larger unit. The Adjutant General 
supervises such records for the entire United States Army. 
He is usually a major general, and directs the Adjutant 
General’s Corps. 

ADJUTANT is a large bird related to the stork. It 
is common in India, southeastern Asia, and Africa. The 
adjutant stands about 5 feet high. It has a white body 
and gray back and wings. At the front of the bare neck 
hangs a long bag of skin which the adjutant can puff 
out and fill with air. The Indian government prohibits 
the killing of adjutants because they eat the bodies of 


ROBERT M. GORRELL 


U&U; United Press Int. 


Adjutant Birds have soft, 
white tail feathers that were 
formerly used to trim women's 
hats. Their long, hard beaks 
are about 12 inches long. 


dead animals that would otherwise decay. Their soft 
tail feathers are called marabou. 

Scientific Classification. The adjutant bclongs to the 
family Ciconiidae. It is genus Leptoptilus. Among the many 
species аге L. dubius and L. javanicus in Asia, and L. cru- 
meniferus in Africa. ALFRI 

See also MARABOU; STORK. 

ADLER, ALFRED (1870-1937), an Austrian psychia- 
trist, became well known for his studies on the inferi- 
ority complex, child guidance, delinquency, and social 
interest. He taught that life's difficulties can be compen- 
sated for by the individual's efforts to overcome them. 
He believed that “neighborly love" was the only cure 
for neurosis or delinquency. Adler was born near 
Vienna. He worked with Sigmund Freud from 1902 to 
1911 (see FREUD, SIGMUND). Adler became director of 
the first child psychology clinic in 1920 in Vienna. He 
moved to New York City in 1934. Henry Н, FERTIG 

ADLER, DANKMAR (1844-1900), was an American 
architect who, with Louis Sullivan, pioneered in design- 
ing skyscrapers. Born at Langsfeld, Germany, Adler 
went to Chicago as a draftsman. After the Chicago fire 
of 1871, his firm played an important part in rebuilding 
the city. In 1881, he formed a partnership with Sullivan. 
Their buildings include the Auditorium Building in 
Chicago (1889), the Wainwright Building in St. Louis 
(1891), and the Guaranty (Prudential) Building in 
Buffalo (1895). WILLIAM Т. ARNETT 

ADLER, FELIX (1851-1933), was an American educa- 
tor, reformer, and publicist. He founded the New York 
Society for Ethical Culture in 1876 to promote a non- 
sectarian religion and moral life, independen: of formal 
creeds. He organized the first child-study group in the 
United States, and established the first free ki: idergarten 
in New York City. Adler was born in Alzey, Germany. 
He came to the United States and studied at Columbia 
College. See also ETHICAL CULTURE. Gravp A. EGGERTSEN 

ADLER, MORTIMER JEROME (1902- ) is an 
American critic and educator. From 1930 he taught 
philosophy and the philosophy of law at the University 
of Chicago. With Robert Hutchins, he established the 
"Great Books Program" in 1946, and devised a 
Syntopicon, or index of great ideas. Adler was born in 
New York City, and received his Ph.D. degree at Co- 
lumbia University. He founded the Institute for Philo- 
sophical Research in 1952. One of his more popular 
works is How to Read a Book (1940). Jonn s. Вковаснек 

ADLER PLANETARIUM AND ASTRONOMICAL 
MUSEUM, located in Chicago, Ill., was the first plane- 
tarium constructed in the United States. It was founded 
by Max Adler, a Sears, Roebuck & Co. executive, in 
1930. After 1934, the building was supervised by the 
Chicago Park District. The circular, aluminum-domed 
planetarium chamber is located in the center of the 
building. The planetarium machine reproduces the 
positions and movements of the stars, planets, and other 
celestial objects on the inside of the dome. The Astro- 
nomical Museum contains a collection of astronomical 
instruments dating from as far in the past as the 1400s. 
The library contains about 1,000 books. The plane 
tarium machine was built by Carl Zeiss, Inc., of Jena, 
Germany. See also PLANETARIUM. 

ADMETUS. Sce ALCESTIS. 

ADMINISTRATION. Sce MANAGEMENT; PERSONNEL 
RELATIONS; CENTRALIZATION. 


D M. BAILEY 


ADMINISTRATOR, in law, is a person appointed by 
irt to take charge of someone's property or business 
his death. If the deceased left no will, or named no 
itor, the court appoints an administrator. Close 
ives of the dead person are usually considered first. 

When a citizen of another country dies in the United 
Stites without a will, the consul of his country is usually 
nated as the person to administer his estate. See 

› ESTATE; WiLL. WILLIAM Tucker DEAN 

ADMIRAL. See RANK IN ARMED SERVICES. 

ADMIRALTY, AD muh ruhl tih, is a department of a 

ıtion’s government that directs naval affairs. For ex- 
imple, the Board of Admiralty in Great Britain controls 
Royal Navy. Beginning in the 1300's, the Lord High 
\dmiral commanded the Royal Navy. In 1708, the 
oard of Admiralty assumed control of naval affairs. 
ts powers are about the same as those of the Depart- 
ment of the Navy in the United States and of the Naval 
Service in Canada. 
lhe term admiralty law applies to a special body of 
aws relating to ships and shipping. It covers such mat- 
collisions, and damage to cargoes. In the 
United States, district courts hear cases involving ad- 
miralty laws. In Great Britain, such cases come under 
the Admiralty, Probate, and Divorce division of the 
ligh Court of Justice. I. J. SANDERS 
ADMIRALTY ISLANDS (pop. 12,400), form a group 


ters û 


north of New Guinea, in the western part of Bismarck 
Archipelago. For location, see AusrRALIA (color map). 
The group includes one large island (Manus), a few 
small hilly islands, and a number of low reef islands. 
Manus and several of the other islands were discovered 
by the Dutch navigator, William Schouten, in 1616. 


Germany claimed the group in 1884. The islands were 
captured by Australians in World War I, and occupied 
by Japanese in 1942. Allied troops under General Mac- 
Arthur recaptured Manus in 1944 and used it as a cen- 
campaigns to the west. The islands form part 
of the New Guinea trust territory, administered by 
Australia. Most of the inhabitants are Melanesian. 

Manus Island, covered by dense tropical forest, is 
about 50 miles long and 20 miles wide. It has a rugged 
central mountain range, reaching 2,356 feet high. Aver- 
age rainfall is about 150 inches a year, producing many 
short, swift rivers. The lowlands have marshes and large 
coconut groves. Taro, yams, bananas, pineapples, sago, 
and pearls are some of the island products. At the east 
end of Manus lies Los Negros Island which has a large 
harbor. Lorengau, the principal city of the Admiralty 
Islands, is on the island of Manus. EDWIN Н. BRYAN, JR. 

See also BISMARCK ARCHIPELAGO; PACIFIC ISLANDS. 

ADOBE, ил DOH bih, is the Spanish name for sun- 
dried bricks, or for a house built with such bricks. A 
less common type of adobe is made with dampened 
earth pressed down in building forms similar to those 
used for poured concrete walks. 

People have used adobe bricks to build houses and 
other structures in desert regions for thousands of years. 
The ancient Egyptians and Babylonians used adobe 
for building. 

To make adobe, workmen first mix sandy clay or 
loam with water and a small quantity of straw, grass, or 
similar building material. They place this mixture in 
wooden forms that shape it into bricks. Workmen re- 
move the forms when the bricks are dry. Then they 
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Black Star 
Many Mexicans Live in Adobe Houses. The sun-dried bricks 
keep them cool and are well suited to the warm, dry climate. 


bake the bricks in the sun from 10 to 14 days. 

Adobe houses are common in Mexico and the south- 
western part of the United States. Most of the Pueblo 
Indians and many Mexicans live in houses made of 
adobe. Other people like adobe houses because they 
are cooler than uninsulated homes made of wood or 
stone. Adobe is not suitable for use in cold or damp re- 
gions. The bricks will crumble if they are exposed to 
rain or to periods of freezing and thawing. BERNARD Lemann 

ADOLESCENCE, ap oh LESS uns, is a period of 
growth between childhood and adulthood. It is some- 
times called the teens. During this period, a person is 
supposed to mature mentally, physically, emotionally, 
morally, and socially. Adolescents undergo many 
changes, and experience many conflicts and frustra- 
tions. These adolescent characteristics disappear as the 
person matures and assumes the responsibilities and 
privileges of adulthood. 

For a more complete description of this period of 
growth, see the article TEEN AGE. ALEXANDER А. SCHNEIDERS 

ADONAI. See JEHOVAH. 

ADONIS was a handsome youth in Greek mythology. 
Aphrodite (called Venus in Roman legend) fell in love 
with him. She warned him against the dangers of hunt- 
ing, but he paid no atten- 
tion and was killed by a 
wild boar. Aphrodite in her 
grief changed his blood into 
a flower which is called the 
anemone, or windflower. 
Proserpina restored him to 
life, but he had to spend 
six months of the year with 
her in the Lower World. 
'The other six months he 
could spend with Aphro- 
dite. This myth helped to 
explain the rebirth of nature 
in the spring. Many poets 
have written about the love 
of Venus and Adonis. 
Shakespeare wrote a long 
poem, based on the Greek 
legend, called Venus and 
Adonis. See also PRosER- 
PINA; VENUS. Улм JOHNSON 


Statue of Adonis, by the 
sculptor Bertel Thorvaldsen. 
Art Institute of Chicago 


J. Horace McFarland 
The Adonis. This handsome plant is a relative of the less showy 
buttercup. It is a native of Europe and Asia. 


ADONIS, uh DOH nis, is the name of a group of 
plants native to Europe and Asia. They are grown in 
gardens in North America. Adonis plants develop many 
leaves and may grow a foot high. The flowers may be 
yellow or red and have 5 to 16 petals. According to 
Greek mythology, the petals were stained by the blood 
of Adonis (see Apowis [god]). 

Scientific Classification. Adonis plants are in the family 
Ranunculaceae. They make up the genus Adonis. 

ADOPTION is a term in law for the act of creating 
the legal relationship of parent and child when it did 
not exist naturally. The early Romans often adopted 
children. Their law on this practice developed into the 
civil law of many countries today. 

The common law of England and the United States 
did not recognize the act of adoption. But various Eng- 
lish-speaking countries have passed laws providing for 
legal adoption. In 1851, Massachusetts became the 
first state in the United States to enact an adoption law. 

Procedure. In order for an adoption to be valid, 
the prospective parents must carefully comply with the 
terms of the law. An adoption ordinarily involves a 
court proceeding. In many states, government agencies 
or specially recognized private agencies investigate the 
background of the prospective parents and the child. 
The court gives strong weight to the recommendations 
of these agencies. The interests of the natural parents 
must be considered. An adoption will not be binding on 
them without their consent, unless the court decides 
that they have lost their rights to the child because of 
abandonment, cruel treatment, or other wrongful con- 
duct. In the case of an illegitimate child, the consent of 
only the mother is required. The courts have as their 
principal concern the welfare of the child. 

Rights Involved. By a binding decree of adoption, 
the adoptive parents obtain the right to the custody, 
services, and earnings of the child as though he or she 
were naturally their own. They assume the responsibili- 
ties of support and maintenance. Usually, the child 
may inherit from the adoptive parents as though he were 
a natural child. But this varies by statute in some states 
and may be modified by court decree in others. The 
natural parents lose their personal rights in the child 
and are no longer responsible for his maintenance. The 
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adopted child usually cannot inherit from his natural 
relatives. 

A mere agreement to adopt does not ordinarily give 
rise to the legal relationship of parent and child. But 
courts will frequently enforce an agreement to make a 
child an heir of an adopting person in order to protect 
the rights of the child. A person who simply takes a 
child into his family as his own is sometimes called a 
person in loco parentis, or in the place of parents. He 
may have certain responsibilities of a parent, but the 
child has no right of inheritance. Jous W. WADE 

ADRENAL GLAND, ad REE null. Each of the two 
adrenal glands is located on top of one of the kidneys, 
These glands have two distinct parts: an inner core, or 
medulla, and an outer shell, or cortex. The medulla 
secretes epinephrine (also called Adrenalin) and nor- 
epinephrine. These hormones help the body adjust to 
sudden stresses. The cortex produces many hormones, 
including cortisone and hydrocortisone, which regulate 
salt and sugar balance in the body and help the body 
react to stresses. See also ADRENALIN; CORTISONE; 
GLAND (The Adrenal Glands). 


T. B. Scuwartz 


The Adrenal Glands Produce Important Hormones. 
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ADRENALIN, ud REN ul in, is a registered trade 
name for the drug EPINEPHRINE. Epinephrine (pro- 
nounced zP ih МЕНЕ rin) is a hormone that is normally 
secreted into the blood by the adrenal glands (see 
ADRENAL GLAND; Hormone [Epinephrine]). The drug 
may be extracted from the glands or it may be a syn- 
thesized product with the same chemical formula as 
the hormone. In the body, epinephrine maintains blood 
pressure at a normal level. 

When persons become angry or frightened, the ad- 
renal glands pour large amounts of epinephrine into the 
blood. The hormone causes changes in the body to 
make it more efficient for "fight or flight." For example, 
epinephrine causes the muscles in the walls of the 
arteries to contract, thus slowing bleeding from wounds. 

Doctors use commercial preparations of epinephrine 
to treat severe asthma. 'The drug relaxes muscles in the 
bronchi, which are the large air passages into the lungs. 
Physicians also use epinephrine to restore blood pres 
sure to normal levels. ROBERTO Е. ESCAMILLA 

ADRIAN. Sce HADRIAN. 


ADRIAN, AY drih un, or HADRIAN was the name 
of six popes of the Roman Catholic Church. Adrian IV 
and Adrian VI were the most significant. The dates of 


recien for the six popes are: 
Adrian I (772-795) 
Adrian II (867-872) 
Adrian III, Saint (884-885) 
Adrian IV (1154-1159) 
Adrian V (1276) 


Adrian VI (1522-1523) 
Adrian IV (1 1002-1159) was the only Englishman to 
become a pope. His reign was disturbed because of his 


troubles with the Holy Roman Emperor Frederick 
Barbarossa and with the kings of Sicily. Adrian's name 
is connected with his supposed grant of Ireland to King 


Henry II of England in 1156. Scholars dispute whether 
or not this event ever occurred, and the issue has never 
been definitely settled. 

Adrian was born NICHOLAS ВВЕКЕЗРЕАВ, probably 

in Hertfordshire. Early in his life, he left for France as a 
wandering scholar. He finally entered the monastery 
of St. Rufus near Avignon, and eventually became 
abbot there, He went to Rome during the reign of Pope 
Eugenius П, and the pope made him cardinal bishop 
of Albano. Eugenius also sent Adrian to Norway on a 
diplomatic mission, which he performed with great 
success, He returned to Rome after Eugenius died, and 
succeeded. Anastasius IV as pope in 1154. 
Adrian VI (1459-1523) was the last man not of Italian 
birth to become a pope. He was а man of great sobriety 
and moral vigor, and his deepest interests lay in reform- 
ing abuses in the church. 

Adrian was born ADRIAN FLonENsz in Utrecht, The 
Netherlands. From his earliest childhood he distin- 
guished himself by the uprightness of his life and by his 
competence in studies. He was graduated from the 
University of Louvain, where he later taught and be- 
came vice-chancellor. He served as tutor to the Holy 
Roman Emperor Charles V, who became his disciple. 
In 1522, Adrian was elected pope, but he lived only a 
year in his new task. ^ Gusrave Weicer and FULTON J. SHEEN 

ADRIAN COLLEGE is a coeducational private college 
in Adrian, Mich. It is affiliated with the Methodist 
Church. Courses lead to bachelor's degrees. Adrian was 
founded in 1845. For enrollment, see UNIVERSITIES AND 
Соглесез (table). 

ADRIANOPLE, AY drih un on pl, now EDIRNE, ий 
DIR nuh (pop. 33,591), is an ancient Turkish city. It 
was the capital of the Ottoman Empire before the Turks 
captured Constantinople in 1453. It lies near the Bul- 
garian border, at the meeting point of the Maritsa, 
Arda, and Tunja rivers. For location, see TURKEY 
(color map). Adrianople was once a great general 
trading center. Today it is still an important trading 
city for the fruit and wine region of Turkey. 

The Roman emperor Hadrian established Adrianople 
on the ruins of an ancient Thracian city, and named it 
Hadrianopolis, after himself. Several important battles 
took place near Adrianople, among them the defeat of 
Roman troops by Visigoths in A.D. 378. This opened 
Greece to the barbarians. The Ottoman Turks took over 
the city in 1360. Russian troops captured it in 1829 and 
1878, and Bulgarians occupied the city during the First 
Balkan War (see BALKANS). 

The mosque of Selim II, built in the 1500's, is lo- 
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cated in Adrianople. It is considered the masterpiece of 
the great Turkish architect, Sinan. In 1905, Adrianople 
had 90,000 inhabitants. The migration of non-Turkish 
peoples after World War I cut the city's size almost in 
half. $уомку №, Finer 

ADRIANOPLE, TREATY OF. Sce Turkey (“The Sick 
Man of Europe"). 

ADRIATIC SEA, лу drih AT ic, is a gulf, or arm, of 
the Mediterranean Sea. The Adriatic Sea lies northeast 
of the peninsula of Italy, and separates it from Yugo- 
slavia and Albania. The Strait of Otranto, which is 
about 44 miles wide, joins the Adriatic to the rest of the 
Mediterranean. The Adriatic is about 480 miles long, 
with an average width of 100 miles. Its area is about 
60,000 square miles. 

The northwestern end of the sea forms the Gulf of 
Venice. To the northeast lies the Gulf of Trieste. The 
Adriatic is a popular tourist region. It is noted for its 
spectacular scenery, its blue water, and its mild climate. 
The Dalmatian coast, in Yugoslavia, and the Albanian 
coast are rocky. The land that borders the sea in Italy 
is low and flat. The Po and Adige rivers empty into 
the Adriatic Sea. Many islands dot its eastern shore. 


Location Map of the Adriatic Sea 
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Navigation in this sea is difficult in winter because of 
the many sudden storms. 

The Adriatic was named for the city of Adria in north- 
ern Italy, once an important Roman port. Roserr О. Rem 

ADSORPTION is the tendency of a liquid, a gas, or 
a small particle to cling to the surface of another sub- 
stance by physical rather than chemical means. The 
molecules of the liquid or gas form a thin film around 
each tiny particle of the surface of the adsorbing ma- 
terial. Adsorption should not be confused with absorp- 
lion. Absorption is a chemical rather than physical 
binding (see ABSORPTION). Powdered charcoal used in 
gas masks adsorbs large quantities of poisonous gas. 
Fuller's earth can adsorb coloring matter from cotton- 
seed oil. Silica gel serves as an excellent adsorbing 
agent. CLARENCE Е. BENNETT 
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Adult-Education Programs 
offer a wide variety of activi- 
ties for men and women in- 
terested in improving their 
knowledge and skills. Courses 
in economics, literature, and 
office practice are among the 
more popular classroom sub- 
jects. Many students also enjoy 
classes involving manual skills 
such os woodworking, metal- 
working, and furniture repair. 


ADULT EDUCATION continues the process of formal 
learning beyond high-school or college graduation. It 
also includes the education of adults who have had 
little or no formal schooling. Adult education tries to 
meet the needs of individuals and the community. It 
includes a wide range of programs and courses. A few 
of these include training in shorthand, ceramics, public 
affairs, psychology, child development, and modern 
languages. The methods used in adult educations are 
lectures, demonstrations, group discussions, motion pic- 
tures, reading programs, formal classes, correspondence 
courses, and conducted tours. 


Adult Education in the United States 


Organizations. A wide range of organizations con- 
duct adult-education programs in the United States. 
Unlike elementary, secondary, or higher education, no 
one single organization or institution plays a major 
role in adult education. 

High schools, junior colleges, and universities con- 
duct a large portion of the formal adult-education pro- 
grams in the United States. However, several million 
adults take part in education programs of various types 
conducted by group-work agencies, labor unions, li- 
braries, correspondence schools, business and industrial 
groups, health centers, and national organizations. The 
Federal Extension Service of the United States Depart- 
ment of Agriculture estimates that it reaches nearly 
7,000,000 persons annually for training in agriculture 
and homemaking (see EXTENSION SERVICE). Courses and 
lectures given on television may enroll as many as 25,000 
students in a single subject in a single city. Thousands of 
other persons may watch educational TV programs 
without enrolling in formal courses. Many groups have 
been organized to read and discuss the books selected 
for the “Great Books" program. The armed services 
also conduct adult-education programs. University 
extension services cooperate in some of these. Military 
units operate others directly. 

Adult education in the United States reaches persons 
at all age levels. While the bulk of participants are in 
the 30- to 44-year-old range, more than 500,000 adults 
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Glenbrook Community Evening School, Glenview-Northbrook, Ill. 


over the age of 60 are enrolled in formal courses in adult 
education. An even larger number of persons over 60 
take part in informal programs. 

History. Adult education in the United States began 
in colonial times. But its chief growth has taken place 
since the 1920's. 

In colonial times, private schools taught young adults 
how to read and write. They also trained craftsmen in 
vocational skills. During the early 1800's, agricultural 
and mechanical institutes developed to meet the need 
for greater skill and education brought about by the 
Industrial Revolution. The lyceum movement, which 
began in 1826, reached its peak development in the 
183078 and 184073. Lyceums were organizations that 
sponsored lectures, concerts, and other adult-education 
programs (see Lyceum). The lyceums helped bring cul- 
ture to hundreds of communities, and also helped build 
support for the public-school system of education in the 
United States. The colorful traveling chautauquas de- 
veloped during the late 180075 and early 1900's. These 
educational camp meetings included a mixture of vari- 
ous types of lectures and entertainment. They were 
eagerly awaited суегу year in country areas. See 
CHAUTAUQUA. 

Agricultural extension began in 1914 when Congress 
provided funds for a nationwide agricultural extension 
service. The passage of the Smith-Hughes Act in 1914 
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expanded not only agricultural adult education, but 
also «s\ablished a nationwide adult vocational educa- 
tion program. These programs still form a major part of 
adul: education. Workers’ education also originated 
durin: World War I. Various labor unions have con- 
ducted adult-education programs for many years. 

During the depression of the 1930's, the federal gov- 
ernment provided large funds for adult education. 
Under the control of the Works Progress Administration 
(WPA), thousands of teachers conducted a wide variety 
of adult-education programs for more than 2,000,000 
persons. The WPA programs helped widen the concept 
of adult education from the idea of merely correcting 
educational deficiencies to the idea of continuing the 
education of all adults. 

World War II brought a vast increase in vocational 
programs, an expansion of the armed-services programs, 
and the development on a wide scale of training pro- 
grams [ог supervisory personnel in industry and govern- 
ment. The G.I. Bill of Rights was the greatest impact on 
adult education that resulted from World War II (sec 
С.І. Вил. or Ricuts). This act provided federal funds 
for education for veterans. Millions of war veterans took 
advantage of the G.I. Bill. Some attended regular pro- 
grams at colleges and universities. But many others 
engaged in programs of adult education. 

The period since 1945 has seen an amazing expansion 
of adult education. The most significant trends of this 
period have been an increase in programs in public and 
International affairs, establishment of community lead- 
ership training programs, increased emphasis on adult 
education in the humanities, and the emergence of 
€xecutive-development programs in industry and busi- 
ness. The Adult Education Association of the United 
States of America is a clearinghouse for information. 


Adult Education in Canada 


Adult education in Canada goes back to the early 
days of the country. But it began its greatest develop- 
ment in the 1930's. Adult education in Canada is much 
like that in the United States, with the provincial edu- 
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cation departments and the university extension services 
playing a major role. Educational films produced by the 
country’s National Film Board play an important part 
in adult education. The Canadian Association for 
Adult Education coordinates adult-education activities. 


Adult Education in Other Countries 


Many other countries have excellent adult-education 
programs. Great Britain has had such a program for 
many years. Australia and New Zealand also have fine 
adult-education programs. Other countries with highly 
developed instruction for adults include Norway, Swe- 
den, Denmark, The Netherlands, Germany, Belgium, 
Austria, and Russia. 

In many underdeveloped areas of the world, adult 
education has aimed chiefly to teach persons to read 
and write, and to teach the principles of health. The 
United Nations has done much to teach literacy as well 
as health education. The UN and the economic assist- 
ance programs of the United States have promoted com- 
munity development programs. LELAND P. BRADFORD 

See also CORRESPONDENCE SCHOOL; NIGHT SCHOOL. 

ADULT EDUCATION ASSOCIATION OF THE 
UNITED STATES OF AMERICA studies and assists the 
adult-education movement in the United States. It acts 
as a clearinghouse for information, and sponsors re- 
search and demonstrations. Through the association, 
representatives of hundreds of organizations engaged in 
adult education meet to survey adult-education needs 
in local communities and to make plans to meet those 
needs. The association publishes a journal, Adult Edu- 
cation, and a monthly magazine, Adult Leadership, for 
teachers and leaders in adult education. The associa- 
tion was founded in 1951. It succeeded the American 
Association for Adult Education, founded in 1926, and 
the Department of Adult Education of the National 
Education Association. 

The association has headquarters at 734 №. Wabash 

Ave., Chicago 11, Ш. MALCOLM $. KNOWLES 

ADULTERATION OF FOOD. See Роке Foon AND 

Druc Laws, 
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ADVENT 


ADVENT, AD vent, is a church season that includes 
the first four Sundays before Christmas. It marks the 
beginning of the ecclesiastical year, and starts on the 
Sunday nearest November 30, the feast of St. Andrew. 

The term advent comes from the Latin word adventus, 
which means a coming. The Advent season reminds 
Christians of the coming of Jesus Christ. Church liturgy 
speaks of His birth in Bethlehem as the first advent, and 
His return in glory on the Day of Judgment as the 
second advent. Many Christians observe Advent as a 
solemn season of preparation for Christmas, similar to 
Lent, the season of spiritual preparation for Easter (see 
CHRISTMAS; Lent). Advent liturgy emphasizes repent- 
ance mingled with hope. Purple vestments, symboliz- 
ing penance, are worn during Advent. Berxaro RAMM 

ADVENTISTS, AD ven tists, are members of Christian 
sects that expect the imminent second advent, or coming, 
of Jesus Christ. They believe that the return of Jesus 
will mean the end of the world as it is today, and the 
beginning of the millennium, when Jesus will rule the 
earth (see MILLENNIUM), 

The Seventh-day Adventist denomination is the most 
widespread Adventist group. It accepts the Bible as its 
only rule of faith and practice. Members worship on 
Saturday, the seventh day, instead of Sunday. They 
practice baptism by immersion, or going completely 
under water, and perform the ceremony of footwashing 
before communion (see SEvENTH-DAY ADVENTISTS). 

During the 200's and 300’s, many Christians believed 
that Christ would soon return to earth. Later, people 
expected Him to come in the year 1000. An Advent 
Awakening spread through Europe in the early 18007. 
Its followers believed that the second advent would 
come about 1843, 1844, or 1847, 

The American counterpart of the Advent Awakening 
became a definite movement of large proportions. It 
was called the Millerite Movement after its leader, William 
Miller (1782-1846), a Baptist minister. About 700 
clergymen and 50,000 followers joined Miller. When 
Christ did not come, the movement broke down and 
five small Christian sects emerged. They were the Ad- 
vent Christian Church; the Church of God, Adventist; 
the Life and Advent Union; the Primitive Advent 
Christian Church; and the Seventh-day Adventists, 
World membership for all Adventist groups totals 
about 1,500,000, For membership in the United States, 

see RELIGION (table). L. E. Froom 

ADVENTURER is a person who seeks new experiences 
in the unknown, sometimes at great risk. Many adven- 
turers have benefited mankind. Leif Ericson and Chris- 
topher Columbus discovered continents. Marco Polo 

introduced the Orient to Europe. Ferdinand Magellan 
opened new sea routes, and James Cook explored the 
South Pacific. Meriwether Lewis and William Clark 
discovered valuable information while exploring the 
western United States. William Beebe explored ocean 
depths, and Sir Edmund Hillary climbed Mount 
Everest. Richard E. Byrd explored arctic and antarctic 
lands. Yuri A. Gagarin and Alan B. Shepard, Jr., were 
the first to travel in space. Many great adventurers have 
opened new worlds for mankind. Every adventurer in 
this article has a biography in Worn Book. See also 
EXPLORATION AND Discovery, 
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GEORGE D, HENDRICKS 


ADVERB is a part of speech that modifies an adi 
tive, a verb, another adverb, or an entire sente ce. 
clause. It adds to the meaning of other expressions 
sentence by limiting, describing, or qualifying 
For example, the simple sentence, My brother walk 
becomes more specific with the addition of adve 
After the wreck, my brother walked painfully to the hous 
Painfully modifies walked; after the wreck and to 
house are adverbial modifiers of the action of the se 
tence. 

Adverbs may be single words, such as quickly or su 
denly; phrases, such as in the morning; or clauses, such, 
before we had eaten. 


Classifying Adverbs 


Adverbs can be distinguished on the basis of 
use or function as simple adverbs, sentence modifi 
conjunctive adverbs, interrogative adverbs, or parts о 
verbs in verb-adverb combinations. 

Simple Adverbs are single words that modify othe 
words. Most of them consist of an adjective and an ) 
ending, as іп satisfactorily, stormi/y, pleasantly 
But some adverbs existed in early English. and survivi 
in their old form without the ly ending—above, tog, 
down, well, ahead. A few words function as either adverbs 
or adjectives without a change in form— better, ea 
fast, much, more, late. In common usage, some wo 
have the same form as adjectives and adverbs, even 
though the /y form is preferred in formal usage. Some 


examples include: close-closely, | cheap-cheaply, slows 
slowly, even-evenly, deep-deeply, tight-tichtly, and loud 
loudly. 


Sentence Modifiers are adverbs that modify 
whole action of a sentence or clause rather than a sing! 
word in it. They often appear at the beginning of a 
sentence. For example: 

Usually we have dinner on the patio. 
As I recall, nobody asked any questions. 
Yesterday I went to a ball game. 

Conjunctive Adverbs serve a double purpose. They 
modify, often as sentence modifiers, but they also serve 
as function words or relation words, connecting one 
part of a sentence to another. 

You have made a few payments; however, we must 
ask you to send checks regularly, 


did he live? Where is the milk? How are you? The most 
lay, interrogative adverbs are where, when, how, and 
why. 

Verb-Adverb Combinations function as verbs. They 
arc formed by verbs plus such words аз to, up, off, ог 
on, which often serve 
The use of verb-adverb combinations and other ad- 
verbial expressions may be seen in the following sene 


Mary looked up every new word. 

Mary looked up. 

Mary looked up the old mine shaft. 
In the first Sentence, ир combines with looked to function 
as a single verb, looked up. The object of the verb is 
every new word. In the second sentence, up is simply an 


adverb modifying looked. In the third, the phrase up 
th ! mine shaft modifies the verb looked. 


Position of Adverbs 
Vo adverb's position signals its grammatical function 
in the sentence. Adverbs modifying adjectives or other 
acserbs immediately precede the word they modify: 
(hey brought foo little too late. 
Immediately afterward she was quite happy. 


Simple modifiers of verbs usually appear immediately 
after the verb. 

She walked slowly off the stage. 
Bu: many one-word adverbs occur before the verb or 


within parts of it. 

"hey soon changed their minds. 

We had never tried scalloped oysters. 
А few limiting adverbs—only, nearly, just, almost, 
merly, ever, hardly, scarcely, and quite—usually appear 
just before the expression they modify. Variations may 
change meaning, as the following sentences show: 

Only my brother pretended to play the piano. 

Му brother only pretended to play the piano. 

My brother pretended to play only the piano. 

Adverbs that modify the entire action of a sentence 

or clause appear in various positions, but usually at 
the beginning of whatever they modify: 

L/ter breakfast we all went for a hike. 

Finally I understood what they were discussing. 
But such modifiers, especially if they include some form 
of a verb, distort meaning if they are placed where they 
seem то modify a specific expression: 

Smiling happily, he picked up the little dog. 

Пе picked up the little dog smiling happily. 
The second sentence is awkward because the reader 
tends to attach smiling happily to the little dog. 


Comparison of Adverbs 
Many adverbs, like adjectives, indicate three degrees 
of modification— positive, comparative, and superla- 
tive. Most adverbs add more or less to form the compara- 
tive and most or least to form the superlative: 


POSITIVE, COMPARATIVE SUPERLATIVE 
cheerfully more cheerfully most cheerfully 
clearly less clearly least clearly 


Short adverbs without the [у ending, especially those 
which have identical adjective forms, add the suffix er 
or est to indicate increasing comparison: 


POSITIVE COMPARATIVE SUPERLATIVE 
early earlier earliest 
fast faster fastest 
hard harder hardest 
loud louder loudest 
Some adverbs change form in an irregular way: 
POSITIVE COMPARATIVE SUPERLATIVE 
badly worse worst 
far farther farthest 
ill worse worst 
little less least 


Adverbs such as here, then, thus, once, and yesterday 
cannot be compared, because of their meaning. See 
Comparison. 

Usage 


Adverb-Adjective Confusion. Through usage, cer- 
tain words have been established as only adverbs and 
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others as only adjectives. Confusion between some of 
these adjectives and adverbs is common because they 
are similar in form. The following words often cause 
trouble: 


ADJECTIVES ADVERBS 
good (kind, agreeable, well (satisfactory, in a 
satisfactory) desirable way) 


real (authentic, genuine) 
sure (firm, secure) 
some (in an indefinite 
amount) 
Consider the following sentences: 
He was surely (not sure) afraid of his mother. 
It was a really (not real) good game. 
He did very well (not good) on his first test. 
Confusion between adverb and adjective is common 
after linking verbs (some form of the verb to be or verbs 
like feel, seem, hear, or smell). A linking verb should be 
followed by an adjective modifying the subject, not an 
adverb. But the adverb form may be used to modify 
the verb. For example: 
He felt bad (not badly) because he had played so 
poorly (not poor). 
The adjective bad, modifying he, appears after felt. 
But poorly, the adverb, is used to modify played. 
Unnecessary Adverbs often clutter and confuse a 
sentence. Usually a single specific verb can replace an 
adverb, and sharpen expression. Hurried is preferable to 
moved quickly, and grasped is better than took eagerly. 
Other adverbs, particularly those with a partially 
negative meaning—but, hard/y—confuse meaning when 
they are used unnecessarily. For example: 
He didn’t have (not didn’t hardly have) enough to 
eat. Or, He had hardly enough to eat. 
I can’t help believing (not can’t help but believe) that 
she was wrong. 
Sometimes unnecessary adverbs merely repeat and blur: 
The old man reverted (not reverted back) to the days 
of his childhood. 
He advanced (not advanced forward) to his position 
in the line. 
This (not this here) book has more pictures than 
that (not that there) one. 
Other Problems in using adverbs appear in the fol- 
lowing examples: 
He promised to stick faithfully and loyally to his work, 
not He promised to faithfully and loyally stick to his 
work. 
To stick is an infinitive, and putting the adverb between 
its parts splits the infinitive. Separating the parts of the 
infinitive often obscures the meaning, because the 
parts аге closely linked to each other both in meaning and 
in function. 
They go oftener than I do, not They go more oftener 
than I do. 
Both more and the er ending in oftener show the com- 
parative degree. One indication of the comparative is 
enough. 
I distrust him more than before, not I distrust him 
worse than before. 
Worse is the comparative form for bad or ill, and does 
not have the intended meaning here. Roserr M. GORRELL 
See also ADJECTIVE. 


really (actually) 

surely (certainly) 

somewhat (to a certain 
extent) 
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ADVERTISING 


ADVERTISING is a form of selling. It urges people tg 
buy goods or services, or to accept a point of view. he 
word advertising comes from the French word avertit 
which means ѓо notify. Advertisers pay for advertising 
that tells people about the advantages of a product, 
service, or an idea. f 
Advertising messages are carried to large indic by 

$y 0 er. 


Advertising Suggests that we enjoy 
foods, more attractive clothes, and 
homes. In doing all these things, adWertisi 
to improve our way of living. It also s 
habits, and customs. 

Advertising works with and for 
ahead of the salesman to tell people à 
he has for sale. Some persons who ё 
product will have seen or heard an ad 
Those who have not read or heard i 
the product’s name. Advertising ofte: 
to buy even before they meet a sales 

Advertising is an important indubt 
more than 4,000,000 businesses in the 
from the corner Brocery to the larges 
some kind of advertising. T) hey spend 
than $10,000,000,000 a year for ad 
biles, cigarettes, Soap, cosmetics, dru 
tical appliances rank as the most- 
Advertising pays for almost all the fe 


The Sign of the Bush over o doorwoy odverthed o wine 
8 ЮО years ogo. A modem electric sign, wh > 
theater marquee, serves the some purpose 


byton 5 


United States. Advertising also makes 

buy newspapers and magazines for less 
wint and distribute 
Ways of Advertising 

caches people through mediums, or media 


rtant media include newspapers, maga- 
vision, radio, direct mail, billboards, window 
stores, and posters in buses and streetcars 


classified as local and national. Loca 


dio and 
ns. A neighborhood meat market would 


community newspapers and r 


these media. A large meat packer would 
media, such as a national magazine or a 
f television or radio stations. Sometimes th« 
ker and a group of local meat markets sponsor 
ined national-local advertising ‹ ampaign 
H с; learn about Smith's delicious bacon on a 
ГУ show. They read in their local newspapers 
s market has it for sale 
sing media, the advertiser considers (1) the 
f persons who will sec or hear his advertising 
ind (2) the length of time they will be exposed 
ple may leaf through a magazine many times, 


bu isually throw out а newspaper after reading it 
n The advertiser studies carefully how many 
p ill see a full-page ad that might cost $10,000 
ir nal magazine, or a one-minute TV commer- 
cia could cost as much as $75,000. Companies 


$ c most money on newspaper advertising, fol- 
lov direct mail, television, magazines, radio, and 
billt $ 

Newspapers receive about 32 per cent of the money 
sper advertising in the United States. Most towns 
have ir own newspaper or are served by one, and 
alm veryone reads at least one newspaper every day. 
\ newspaper usually devotes about бо per cent of Из 
Space to advertising. These advertising columns offer 


buying news, and many persons read the ads as eagerly 
as they read news stories. An advertiser can reach almost 
every possible consumer in a community through news- 
papers. He can even appeal to readers with special inter- 
ng on certain pages, such as those de- 
voted to comics, sports, travel, society, and real estate. 

Daily new spapers offer the advantage of timeliness. 
An advertiser can prepare and publish an ad within a 
day's time. That is why local merchants who have prod- 
for immediate sale buy most of the 
advertising space in newspapers. When hot weather 
arrives, a department store can advertise air condi- 
tioners within a few hours. When the weather turns cold, 
the store can quickly publish an ad for overcoats. 

Through newspapers, national advertisers can select 
the towns where they want to concentrate their selling 
efforts. They can name the local stores where their prod- 
ucts are sold, publish the local prices, and vary the ad- 
vertising appeals to suit local conditions. 


ests by adve 


ucts and servic 


The First Printed Ads were handbills tacked to church 
doors. But few people could read them. Today, newspaper 
ads provide buying news to millions of persons every day. 


General Outdoor Advertising Co. 


Outdoor Advertising dates Боск to messages carved on 
huge stone pillars and tablets in ancient Egypt. These ads were 
placed along main roads just os modern billboards are. 


Town Criers in ancient Greece shouted advertising mes- 
sages in the streets, Today, radios and television sets bring 
advertising to people wherever they may be. Zenith Radio Corp. 


Frank Fenner 
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Newspapers carry two kinds of advertisements: dis- 
play ads and classified ads. Display ads, such as those 
used by department stores, are large and usually include 
illustrations. Classified ads, or want ads, are not illus- 
trated and usually appear in a special section of the 
paper. Automobile dealers, real-estate companies, and 
firms with job-openings place classified ads. So do peo- 
ple who want to buy or sell things, such as furniture, 
appliances, clothing, or puppies. 

Direct-Mail Advertising. Almost everyone has opened 
his mailbox and found a postcard from a local store 
announcing a sale, or a letter urging him to subscribe 
to a magazine. This is direct-mail advertising. It usually 
contains nothing but advertising, although automobile 
manufacturers and some other firms distribute publica- 
tions that also include stories and articles. About 14 
per cent of the money spent on advertising in the United 
States goes for direct-mail advertising. Mail-order firms 
do the most direct-mail advertising (see MAIL-ORDER 
BusiNEss). 

The success of direct-mail advertising depends largely 
on the quality of the mailing list. This list contains the 
names and addresses of the persons to whom the adver- 
tising is sent. Special companies prepare lists of people 
according to their occupations, ages, interests, and in- 
comes. These lists may cost the advertiser from $5 for 
each group of 1,000 names to $1 a name for a small, 
specialized list, such as one with the names of important 
aircraft engineers. Direct mail costs more to reach the 
customer than other ways of advertising, because each 
ad must be separately addressed and delivered. But it 
allows the advertiser to aim his ads directly at the peo- 
ple he wants to reach. 

Direct-mail advertising includes postcards, letters, 
leaflets, folders, broadsides, and booklets. A leaflet is a 
small sheet printed on both sides. It may or may not be 
folded once. A folder is a larger leaflet that is folded 
more than once. A broadside is a large folder that attracts 
attention by its size. An advertiser uses a booklet when 
leaflets or folders cannot tell the story about his product. 

Television gives an advertiser certain advantages. 
He not only can talk to people, but also can demon- 
strate his product in their living rooms. Color television 
shows his products and packages exactly as they look 
in stores. Americans own more than 47,000,000 tele- 
vision sets. A top TV program reaches more than 
20,000,000 homes. A top radio program goes to about 
1,500,000. 

Television accounts for about 12 per cent of the 
money spent on advertising in the United States. Е irms 
that sell food, cosmetics, automotive products, soap, 
cigarettes, and household supplies buy most of the TV 
time. About three fourths of these firms are national ad- 
vertisers. The rest are local or regional advertisers, 

TV commercials include (1) live action, (2) films, 
(3) slides, and (4) small cards, somewhat like slides but 
slightly larger, called telops. In live-action commercials, 
announcers or actors read or act out advertisements in 
front of the TV cameras. Filmed commercials may use 
actors, animated cartoons, or Stop motion. Stop motion 
is a method of photographing objects so that they ap- 
pear to be in motion, such as a group of bottles that 
seem to dance. Animated cartoons are the most expen- 
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sive TV commercials. A one-minute cartoon may cos, 
from $7,500 to $25,000, because of the many detailed 
drawings. Advertisers on local stations often use slides 
and telops because their cost ranges only from about 
$5 to $100. 

Advertisers can buy spot commercials individually on 
local stations, or they can use network commercials, | 
Spot commercials may be either 60 seconds long, 20 sec. 
onds long, or part of a 10-second station identification, - 
The advertising is usually on film or telops. Network 
commercials must be bought in a block. This means that 
the commercials appear on all stations bclonging to the 
network for a certain number of days or weeks, See 
TELEVISION (Networks). 

National advertisers usually buy network TV pro- 
grams as a “package” from a network, an independent 
producer, or an advertising agency. ‘The advertiser 
chooses the best available time for his show at a price 
he can afford. Evening shows cost the most, because 
more people watch television at that time. 

Magazines. Nearly 8 of every то families in the 
United States read magazines. People usually keep 
magazines longer than they do newspapers, and they 
may look over the same magazine many times. There 
fore, they often see the same advertisements again and 
again. Many different persons may read a single copy 
of a magazine. Advertisers call this pass-on. circulation, 
Many magazines also offer the advertiser fine printing 
in color on good paper. However, magazine ads must 
be planned months before they appear. Advertisers can- 
not take advantage of sudden selling opportunities as 
they can in newspapers. 

General magazines such as Life, Look, and The Satur- 
day Evening Post are especially important 10 advertisers, 
because they are read throughout the country. People 
on farms, in towns, and in cities see the same articles 
and advertisements at about the same time. Other 
magazines appeal to special groups, such as farmers, 
housewives, or businessmen, Almost every industry, 
business, and profession has its own special trade ot 
business magazines. Companies advertise in trade maga- 
zines that are read by persons who may need their 
products. For example, drug firms advertise іп maga- 
zines read by doctors and druggists. General magazines 
receive about 8 per cent of the money spent for adver- 
tising in the United States, Trade publications account 
for about 5 per cent. 

Radio has one big advantage over television аз an 
advertising medium, People can listen to radios while 
doing other things. For example, many housewives 
listen to radio programs while ironing clothes. Almost 
59,000,000 families in the United States own radios. 
They have more than 80,000,000 radios in their homes 
and over 30,000,000 in their cars. 

, Radio attracts the same kinds of advertisers as tele 
vision. But radio advertising costs less than television 
advertising. For this reason, local merchants often us 
1t more frequently than television. About 6 per cent of 
the money spent for advertising in the United States 
goes to radio. 

Radio commercials include (т) straight announce- 
ments, (2) short, dramatized stories, and (3) testimonials, 
or short statements made by satisfied users of a product 
ог a Service. As in television, advertisers can buy brief 
Spot commercials or they can Sponsor entire programs. 


An advertiser selects the kind of program he thinks will 
appeal to people who might buy his product. For ex- 
ample, soap companies usually sponsor programs that 
appeal to housewives. 

Outdoor Advertising appears on most main streets 
and highways in the United States. The outdoor adver- 
lising message must be brief, because the average passer- 
by sces it for only about five seconds. Most outdoor ads 
feature cars, tires, foods, housewares, and other prod- 
ucts that appeal to motorists and supermarket shop- 
pers. National advertisers do two thirds of the outdoor 
'ising and local advertisers the remainder. 

оз, commonly called billboards, are the most 
widely used form of outdoor advertising. The advertiser 
prints and supplies the paper sheets for the posters to a 
local outdoor-advertising company. This company 
pastes the sheets on the billboards. The advertiser rents 
the billboards in showings, or groups, from the company. 

Painted Bulletins, the next most popular form of out- 
door advertising, are usually larger than posters, and 
are often illuminated. Bulletins are painted directly on 
billboards or buildings, and cannot be changed so 
easily as pasted posters. 

Electric Spectaculars flash messages in colored lights 
and are usually very large (see ELECTRIC SIGN). Some 
of these signs even puff smoke rings and blow bubbles. 

Catalogs. Mail-order companies send catalogs to 
their customers. Catalogs not only list and picture the 
products for sale, but also encourage people to buy 
them. One mail-order company sends out 50,000,000 
catalogs a year. 

Other Ways of Advertising include (1) window dis- 
plays, (2) point-of-sale advertising, (3) car cards, (4) spon- 
sored films, (5) novelties, and (6) skywriting. Adver- 
tisers use these ways of advertising to remind people of 
their names and of their products or services. They ac- 
count jor about a fifth of all advertising expenditures. 

Window Displays advertise a store’s products and at- 
tract people inside. Special display firms or the sales 
promotion departments of stores prepare window dis- 
plays. Manufacturers and wholesalers may also supply 
Stores with window-display materials. 

Point-of-Sale advertising takes place inside stores. It 
includes banners, posters, displays of packages, and 
reprints of newspaper ads. These encourage shoppers 
to buy on the spur of the moment. This impulse buying 
is especially important to supermarkets and other self- 
service stores, 

Car Cards appear in buses, streetcars, subways, sub- 
urban trains, and other forms of public transportation. 
These small advertising posters reach thousands of 
passengers at a reasonable cost. The messages can be 
longer than those on outdoor posters, because riders 
have a longer time to read the ads. 

Sponsored Films are special advertising motion pic- 
tures shown to meetings of prospective buyers. Sales- 
теп use them to demonstrate heavy machinery and 
other products that they cannot carry with them. Some 
motion-picture theaters show special advertising films 
between regular features. 

Novelties include calendars, blotters, paperweights, 
match books, key rings, and other useful items. People 
see the advertising on these novelties as they use them. 

Skywriting has great attention value. It usually fea- 
tures the name of the advertiser written in smoke in the 
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sky by a plane. Sometimes a plane tows an advertising 
sign, or a blimp flashes messages with lights. 


The People Who Make the Ads 


Copywriters produce most advertising ideas. They 
write the words you read in printed ads or hear in radio 
and television commercials. A copywriter thinks in 
both words and pictures. He sees an ad he is preparing 
as a combination of words and pictures. Copywriters 
must be able to write well and to express themselves in 
original ways. 

Artists design every illustrated advertisement you sec. 
Almost all companies that prepare advertising have an 
art director and one or more artists. Advertising artists 
are commercial artists (see COMMERCIAL Авт). They are 
usually skilled at selecting and retouching photographs. 
Often they may be called on to design an attractive 
package for an advertiser's product. Many of these 
artists do “free-lance” work. This means they are self- 
employed and usually do only finished drawings. 

Media Experts buy and sell space or time in the vari- 
ous kinds of media. Some may buy only newspaper 
space. Others specialize in selling television time. Buy- 
ers and salesmen need a background in the technical 
details of the advertising business. For example, buyers 
and sellers of television time must know how television 
shows are produced, which shows succeed, and why 
they succeed. The buyer studies and analyzes media so 
he can tell the advertiser which are best for his purposes. 
The salesman must know how and why his medium will 
satisfy the needs of an advertiser. 

Researchers supply much of the basic information 
needed to prepare advertisements. They are skilled in 
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Account includes all the advertising business and serv- 
ices that an advertising agency does for a client. The 
term can also refer to the client himself. 

Account Executive is a member of an advertising 
agency's staff who manages an account. А 

Appeal is the reason advanced by an advertisement 
for buying or using a product or service. 

Art is the pictorial part of an advertisement. Ё 

Campaign is the entire advertising program organized 
to sell a certain product or service. It includes research- 
ing, preparing, and placing the advertisements. 

Client is the person or company for whom an adver- 
tising agency prepares and places advertising. 

Copy is the written part of an advertisement. A copy- 
writer writes copy for advertisements. 

Impact is the amount of attention and interest that an 
advertisement attracts. : 

Layout is the drawing of a proposed advertisement. 

Market is a particular group of persons, such as house- 
wives, to whom an advertising message is directed. 

Presentation is the outline of a proposed campaign that 
an agency prepares for a client's consideration. 

Promotion is an extra advertising effort. The ads 
usually offer a special feature, such as a prize, if a person 
buys the product or service advertised. 

Readership means the number of persons who read an 
advertisement or a publication carrying advertising. 

Survey is a research method of getting facts about a 
market, a product, or advertising by personal inter- 
views, questionnaires, or other means. - 

Theme is the basic idea on which an advertisement or 
an advertising campaign is based. 
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gathering and analyzing large amounts of information 
about what and why people buy. Advertising research- 
ers include persons educated in sociology, economics, 
psychology, statistics, and anthropology. These experts 
deal with social and economic trends, and human 
motives and behavior. For example, they try to deter- 
mine why people buy one product in preference to an 
equally good one. Public-opinion polls are one of the 
most important means that researchers use to gather 
information (see POLL or PUBLIC OPINION). 

Executives plan, direct, and supervise advertising 
campaigns or programs. For example, the advertising 
manager of a large store runs the store's advertising 
program. He helps the store's owners decide how much 
money should be spent on advertising, the ways it 
should be spent, and the kind of advertising that should 
be used. The executives of an advertising agency plan 
and direct the advertising programs for their clients. 


Preparing Advertisements 


An advertisement must always start with an idea if 
it is to end by making a sale. Advertisers have found 
that the surest way to influence people to buy is to 
appeal to their emotions. The best ads contain ideas 
that (1) appeal to the reader's self-interest, (2) arouse his 
curiosity, and (3) offer him news. Effective advertising 
sells benefits, not products. It does not sell mattresses, 
but “a good night's sleep”; not soft drinks, but “re- 
freshment"; not life insurance, but “protection for 
your family's future." A good advertisement does five 
things. It (1) attracts attention, (2) arouses interest, (3) cre- 
ates desire, (4) assures belief, and ( 5) impels action. 

Advertising agencies prepare and place most of the 
advertising the public sees and hears. The following 
sections of this article describe how an agency prepares 
advertisements. The advertising departments of stores, 
newspapers, radio and television stations, and other 
firms work in much the same way. 

Printed Advertisements usually have a headline and 
a main illustration called stoppers. For example, the 
words “Power Packed" in large type might appear over 
а picture of a gleaming new car. These catch your 
attention and arouse your interest as you leaf through a 
magazine or newspaper. The copy, or written message, 
that follows the headline and illustration, tries to make 
you want the product, make you believe what the ad 
says, and persuade you to buy the product. 

In preparing printed ads, the copywriter and the art 
director of an agency usually talk over the theme of the 
campaign. Then the copywriter expresses in words the 
ideas discussed. The art director designs rough layouts, 
or sketches, of the ads in the actual size in which the 
ads will appear. These are shown to the agency’s creative 
director for his approval. The art director then makes 
comprehensive layouts that show the ads almost exactly 
as they would look in print. After the client approves 
the ads, the art work may be photographed or drawn in 
finished form. The copy and art work then go to the 
production department. This department arranges for the 
necessary typesetting, engravings, and the preparation 
and distribution of printing plates to the publications 
in which the ads are to appear. See PRINTING. 

Television Commercials have one big advantage 
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over all other advertising—motion. The advertiser 
not only tell you about his product and display it, 
also can show it working or being used. For exam р 
an airline's TV commercials can show the compa 
planes landing and taking off at busy airports. 

In preparing a TV commercial, a copy writer and 
art director work together much as they do in p ер 
ing printed ads. The copywriter writes a proposed scri 
that tells what is to be seen and heard. He times ў 
reading and suggested action and sound effects of t 
commercial to make sure it is the right length, The 
director then sketches in the action on a story board. 
chart shows the visual action, the spoken words, а 
the sound effects of the commercial step by step. Afi 
the agency’s executives and the client approve the co 
mercial, it is ready for production. 

A producer then takes charge of the commercial. H 
may appoint a director to supervise production if i 
to be a live commercial, or he may turn the whol 
project over to a company that specializes in such wo 
The director or company takes саге of all details 
designing sets, providing props, getting actors, ай 
finally presenting the commercial. Motion-picture 8 
dios prepare all filmed commercials. 

Radio Commercials. A copywriter usually has con 
plete charge of radio commercials, because they don 
require visual effects. A radio commercial may be 
simple announcement read by a radio announcer. B 
many commercials resemble short plays. The copj 
writer tries to create mental pictures for the listener 
writing a script that includes dramatic dialogue, bach 
ground music, and sound effects. 

Actors read the dialogue of the more complicate 
radio commercials. They must rehearse, and the com 
mercial must be timed to make sure it is the ri ght length 
Record libraries provide recordings of music and sound 
effects used with most radio commercials. However 
live musicians and technicians may be needed to pro: 
duce commercials with special music and sound effects 
Most radio commercials are recorded and ihen distrib 
uted by the advertising agency to the stations and net 
works where they will be used. 

Placing Advertisements. Specialists in the agen 
media department buy space in publications and time on 
television and radio, The media buyers deal with the 
space salesmen of the publications and the time sales 
men of the television and radio networks and stations 
Together, the buyers and salesmen work out the sched 
ules for the appearance of the ads. 


Planning an Advertising Campaign 


market, or the people who can be expected to buy thi 
product. Advertisers must know the average income; 
the likes and dislikes, and the buying habits of possibl 
customers in order to prepare ads that appeal to them 

Tn addition, an advertiser must consider the strength 
of his competition. For example, he must determine the 
appeal of his product in comparison with other or newer 
products. An advertiser must also consider general busi- 
ness conditions, such as the ability and willingness 0 
people to spend money for various products. 

Kinds of Advertising. Before advertisers plan a cant 
paign, they must know why they want to advertise 
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THE STORY OF A PRINTED 
ADVERTISEMENT 


Planning an Advertisement. An advertisement always starts 
with an idea. Representatives of the advertiser and the adver- 
tising agency meet to discuss ideas on which to base the ad. 
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Designing the Advertisement. A copywriter and an art dis 
rector transform the idea for the ad into words and pictures, 
They incorporate their work into a rough sketch called a layout 


Lars Hedman 


Preparing the Advertisement. An artist draws the finished 
illustration for the ad after the layout is approved. The illustra- 
fion might be a photograph shot in a commercial studio. 


Lars Hedman 


Making Engravings of the finished illustration is the next step: 
The engravings, combined with the type for the words in the ad, 
are used to make the plates from which the ad is printed. 
В. R. Donnelley & Sons 


Printing the Advertisement. Giant presses print the ad on 
the correct page in the publication where the ad will appear. 
The publication is then distributed to its subscribers, 
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people like the company rather than its product 
1 ме people respect a firm, the more likely they 
respect and buy its product. For example, an 
bile company may tell the public about the 

ıses to build safer cars. 
Public Opinion. Advertising often presents 
nt points of view on public issues. For example, 
union might use advertising to tell people why 
: on strike against a company. The company 
ises to explain why it cannot agree to the union's 
ds. At election time, political parties sponsor 
ind television commercials that urge people to 
V lor their candidates. This kind of advertising can be 
in influencing opinion to a point of view or 
f action. See PUBLIC OPINION; PUBLIC RELATIONS. 
Budget is the sum of money that an advertiser decides 
t id on a campaign. Advertising is not usually 
profitable beyond a certain point. The budget planners 


find this point by studying the advertiser's position in 


his field to determine how many sales he may reason- 
аЫу hope to make. 

\dvertising budgets can be determined in many 
ways, Some advertisers put aside a certain amount of 
the. price of each unit sold as the budget for next year. 
Others set a sales goal and use all available information 
to determine how much they must spend on advertis- 
ing to reach the goal. Still others use the average 
amount spent on advertising by competing companies. 


Research includes the work of gathering, sorting, and 
studying information about advertising problems. For 
example, researchers might find out whether children 
or their parents choose the family’s breakfast food. This 
would tell a cereal firm whether to aim its ads at chil- 
dren or their parents. The chief kinds of research include 
(1) market research, (2) product research, (3) package 
research, (4) copy research, (5) media research, and (6) 
motivation research. 

Market Research seeks information about people's buy- 
ing habits. For example, it determines whether hus- 
bands or wives select the color of the new family car, 
or whether people buy most of their groceries in the 
evening or on weekends. Such information tells adver- 
tisers how and when to advertise. Researchers gather 
this information by means of surveys, studies, inter- 
views, and questionnaires. 

Product Research looks for new features, such as better 
styling, to make a product more appealing to the pub- 
lic. It may include testing a product on possible buyers. 
The advertiser often uses suggestions from the persons 
tested to make final changes in his product before he 
puts it on the market. 

Package Research seeks ways to give a product’s pack- 
age more “shelf appeal"? through the use of new mate- 
rials, designs, and colors. A more attractive package 
may influence a customer to buy a certain one of several 
similar products, See PACKAGING. ; 
and believe an advertisement, and if they will be per- 
suaded to buy the product advertised. Proposed adver- 
tisements may be tested until one is found that has 
more appeal than others. 'The advertiser then uses this 
appeal, or way of telling the story, in all his ads for a 
particular product. The appeal becomes the promise 
that the advertiser makes to the public. Depending on 
the product, it might promise such things as glamour, 
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convenience, comfort, better health, or pleasure 

Media Research studies the most effective and least 
expensive ways of reaching people. For example, it 
might show that television is the best way to advertise 
soap, while newspapers may be the better medium for 
advertising lawn mowers. Research firms, including 
C. E. Hooper, Inc., of New York City, and the А. C 
Nielsen Company of Chicago, measure the size and 
make-up of viewing and listening audiences. The Audit 
Bureau of Circulations measures the circulations of 
newspapers and magazines (see Auprr BUREAU or Cir- 
CULATIONS). Other firms determine the readership of 
publications and outdoor advertising 

Motivation Research tries to determine why people 
really behave, think, and act as they do. If asked why 
they bought a car, many persons would say they did so 
to provide themselves with transportation. Motivational 
research, however, may show that they really bought the 
car to impress their friends. Such research shows adver- 
tisers how to plan and prepare advertising that appeals 
to the real reasons that may cause a person to buy a 
product or a service. See Motivation RESEARCH. 


The Advertising Industry 


Advertising has been called *the voice of business." 
It tells people what products and services are being 
sold and where to buy them. In this way, advertising 
plays a vital role in the distribution and flow of goods 
from manufacturers to consumers. 

At the same time, advertising creates improved prod- 
ucts by stimulating competition. Through advertising, 
firms selling similar products compete with each other 
for the attention of the buyer. A company also competes 
for the buyer’s dollars with firms that sell entirely differ- 
ent products. Competition forces companies to improve 
their products so that people will want them. 

Advertising also lowers the prices of products by 
creating the mass demand, or mass markets, that help sup- 
port mass production. Mass production lowers the costs 
of manufacturing, and the manufacturer can lower his 
prices. By helping to increase production, advertising 


Reaching the Audience. The ad reaches its audience when a 
reader opens the publication at the page where the ad is printed. 
An effective ad makes the reader want the advertised product. 


Wolff, Black Star 
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creates more jobs. More jobs mean that more people 
have money to buy goods and services, 

Businessmen include the costs of advertising in the 
prices of the goods and services they sell. Therefore, 
the public actually pays for advertising. But, without 
advertising, the prices of goods and services would be 
much higher. 

Advertising Agencies. Most large business firms in 
the United States hire advertising agencies to prepare 
and place their advertising. The modern agency has 
experts in copywriting, commercial art, media selection, 
merchandising, salesmanship, and research. These ex- 
perts work as а team in planning, preparing, and plac- 
ing advertising for the agency's clients. 

Large agencies usually have many kinds of clients. 
Smaller agencies often handle clients in only one field, 
such as hotels, banks, or manufacturers. Some agencies 
specialize in selling packaged goods. Others handle only 
retail- and department-store promotions. Almost every 
agency develops some special skill which it uses to sell 
its services. Many larger agencies have offices in key 
cities from coast to coast, and several offer worldwide 
advertising services. They can prepare and place adver- 
tising in Brazil or Germany as well as in the United 
States and Canada. 

Advertising agencies earn most of their income from 
commissions paid by the advertising media. The com- 
mission usually amounts to 15 per cent of the cost of 
the space or time that the agency buys for the adver- 
tiser. The agency charges its client for the total cost of 
the space or time, and deducts 15 per cent of this 
amount before paying the media. 

Advertising agencies are usually organized according 
to the services they perform. Account executives supervise 
the advertising campaigns for the agency's clients. They 
handle all details of day-to-day client service. The 
creative department includes the copywriters, artists, and 
art directors who write and draw the actual ads. The 
production department arranges for printed ads to be set 
in type, and orders the engravings and printing plates, 
The media department buys the space and time for the 
ads. The merchandising department arranges for point-of- 
sale materials and window displays that “tie їп” with 
the national advertising campaign. The research depart- 
ment gathers the information needed to prepare the ad- 
vertising. Some agencies have a plans board made up of 
the heads of the various departments. This board plans 
all the advertising campaigns handled by the agency. 

The amount of advertising for which an agency bills, 
or charges, its clients indicates the size of its business. 
Of some 3,300 agencies in the United States, two bill 
over $300,000,000 and two others bill over $200,000,- 
000. About 85 agencies bill over $10,000,000. Most 
agencies have billings of less than $5,000,000. 

New York City, Chicago, Philadelphia, Cleveland, 
Detroit, and San Francisco are the main centers of the 
advertising industry in the United States. Toronto is the 
principal center in Canada. 

Advertising Departments. Almost every large com- 
pany has an advertising manager, and most firms have 
advertising departments. The advertising manager 
works with the advertising agency to plan the budget 
and campaign. His department prepares the company’s 
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direct-mail advertising, catalogs, and annual 
In a retail store, the advertising department 
prepares and places the store’s advertising. 
The advertising departments of newspapers, m 
zines, and radio and television stations and netwo 
have a somewhat different purpose. Their chief ain 
to sell space in the publication, or time on radio 
television, These departments prepare informatio n 
circulation, readership, or the size of listening and vit 
ing audiences so they can convince advertisers that th 
medium is the best one in which to advertise, 
Regulation of Advertising. Business leaders 
that, in their own interest and that of the public, a 
tising must be regulated. They support the local T 
national Better Business Bureaus, which investigate 
misuse of advertising. These bureaus survey mill 
ads every year, but only about 3 of every тоо conti 
anything objectionable. Objectionable advertising ii 
cludes false or misleading statements, statements of 
sive to public decency, and misleading price claims. $ 
BETTER BUSINESS BUREAU. { 
The Federal Trade Commission (FTC) takes actio 
against false or misleading advertising of goods that 
shipped from one state to another. Federal laws pro 
for fines or prison terms for advertisers who fail to 
continue such advertising when ordered to do so b 
the ЕТС. See FEDERAL TRADE COMMISSION. 
The broadcasting industry regulates itself as to th 
amount of time devoted to commercials. It has a cod 
to guide the networks and stations. The code ad ise 
for example, that evening television shows which а 
tract large audiences and are sponsored by only oi 
advertiser be limited to 3 minutes of commercials evel 
30 minutes. The Federal Communications Comm 
(ЕСС) reviews the programming policies of the station 
and networks. It can revoke the licenses of stations ¢ 
networks that do not operate in the public interest. Se 
FEDERAL Communications COMMISSION. 
Advertising Associations seck ways to improve th 
quality and standards of advertising. The leading orgal 
izations include the American Association of Advertis 
ing Agencies, the Association of National Advertise 
and the Advertising Federation of America. Each me 
dium has its own organization. These include th 
American Newspaper Publishers Association and th 
Direct Mail Advertising Association. J 
The advertising industry also supports a nonprofi 
public-service organization called the Advertising Coun 
cil. Members include national advertisers, advertisin 
agencies, and advertising media. "They contribute 
Services to such voluntary campaigns as drives to sel 
United States savings bonds. 


History 


Earliest Uses. Advertising is as old as trade. It prob 
ably began with what present-day businessmen са 
personal selling, or word-of-mouth advertising. When ри 
historic man had a bearskin he no longer needed, 
may have gone out to see what he could get in exchang 
for it. Perhaps he shouted: “Beautiful, warm bearskin 
to trade!” That was advertising. 

Later, when manufacturing began to develop, men 
who made shoes, bread, and other products walked 
through the streets shouting their wares. As their b 1 
ness expanded, these early manufacturers hired crier 
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to r them. Early Greek criers, like today’s radio 
announcers, were selected for their agreeable voices. 
O юг advertising also appeared early. Few per- 
sons could read, so businessmen often used symbols as 


ments. For example, a shoemaker hung a sign 
ke a shoe over his shop door. Babylonian mer- 
ised this type of outdoor advertising 5,000 years 
h pictorial signs are still used today. 


ago 
The ancient Egyptians carved advertising messages 


on stone tablets called stelae, and placed them along 
main roads where people would be sure to see them. 
They put the same message on many tablets, using the 
principle of repetition that is so important to modern 


advertising. About 3,000 years ago, Babylonians posted 
signs on walls to advertise for the return of runaway 
slaves, These signs might be considered the first want ads. 

The Impact of Printing. The invention of movable 
type about 1440 made it possible to distribute advertis- 
ing messages more widely than ever before. Shopkeep- 
ers had handbills printed to advertise goods for sale. 
William Caxton, who introduced printing in England, 
prepared the first known advertisement printed in Eng- 
lish in 1480. The ad announced the sale of a book and 
was posted on church doors. The first newspaper ad 
appeared in Germany in 1525. It announced a medicine 
for sale. Printed handbills, posters, and newspaper ad- 
vertising became common in the 1600's. The first news- 
paper advertising in the United States appeared in the 
Boston News-Letter, founded in 1704. The first successful 
American magazine, The Journal Magazine, founded 
by Benjamin Franklin in 1743, carried paid advertising. 

England enjoyed world leadership in advertising until 
1712, when the government decided to tax all advertise- 
ments, The British government repealed this tax in 
1853. But by that time, leadership in advertising had 
long since passed to the United States. 


The Library of Congress 


Development of Agencies. Advertising and industry 
grew up together in the United States. From about 
1750 to 1850, more and more newspapers appeared in 
the United States. Fees from advertising became the 
principal means of paying publication costs. At first, 
sellers who wanted to advertise bought space directly 
from publishers. As advertising increased, publishers 
hired salesmen to tell prospective advertisers about the 
advantages of their publications. The salesmen became 
brokers of advertising space. They bought large blocks of 
space at a discount, or less than the full price, and sold 
the space to advertisers at the full price. The discount, 
usually 15 per cent of the total cost, became the brokers' 
fee or commission. 

Advertisers soon began to depend on the brokers to 
prepare their advertising. The brokers started hiring 
specialists in writing. Gradually, advertising agencies 
developed. Volney B. Palmer founded the first adver- 
tising agency in Philadelphia about 1840. 

Growth of Advertising. The development of univer- 
sal free education in the 1800's taught millions of per- 
sons to read. In 1878, Congress approved second-class 
postal rates, which permitted publications to be mailed 
inexpensively throughout the United States (see Posr 
OFFICE [table, Classes of Mail]). This greatly stimulated 
advertising. So did advances in printing, such as the 
invention of the rotary press and the linotype. 

Much advertising in the 1800's featured boastful 
claims. In the 1880's, John E. Powers, who has been 
called “the father of modern advertising,” pioneered а 
new kind of advertising copy. It used short, simple 
words, and sounded honest and sincere. Powers’ meth- 
ods influenced all advertising. 

During the early 1900s, Cyrus Н. К. Curtis founded 
the first big national magazines that became powerful 
advertising media (see Curtis, Cyrus Н. K.) The 
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development of radio and television provided powerful 
new advertising media. Radio advertising began in 
1922 and television advertising in 1939. 

In the mid-1950's, James Vicary, a motivation re- 
scarcher, developed a new way of advertising, called 
subliminal advertising. Vicary used a well-known psy- 
chological principle that the mind actually records 
many impressions which the eyes and ears do not con- 
sciously see or hear. Under Vicary's system, a special 
projector flashes split-second ads for a product on a 
movie or television screen. The ads may influence peo- 
ple even though they do not see them. 


Careers in Advertising 


Few fields offer better opportunities for properly 
qualified young people than advertising. They should 
be persons who possess such qualities as imagination, 
curiosity, and the ability to analyze problems. А per- 
son interested in advertising needs a good general edu- 
cation that includes college courses in advertising. He 
must be able to speak and write good English. 

The advertising industry in the United States em- 
ploys about 200,000 persons, and needs about 1 5,000 
newcomers a year. It has four main branches: ( 1) adver- 
tisers, (2) advertising agencies, (3) media organizations, 
and (4) advertising service, supply, and specialty houses. 

The advertisers —manufacturers, retailers, and distrib- 
utors—usually have their own advertising departments. 
The United States has about 14,000 national advertis- 
ers and Canada has 2,500. Both countries have many 
other advertisers whose business is local or regional. 

The 3,300 advertising agencies in the United States 
employ about 60,000 persons. About half are advertis- 
ing specialists and half are clerical workers. The agen- 
cies need about 5,000 new workers every year, half of 
whom may be inexperienced young people. Canada 
has 110 agencies that employ nearly 4,000 persons. 

The media organizations include the hundreds of pub- 
lications, broadcasting stations, and direct-mail houses. 
All these firms hire advertising specialists. 

The advertising service, supply, and Specialty houses per- 
form many services for the other three groups. These 
firms include art studios, engravers, typesetters, and 
printers. They also hire persons trained in advertising. 

Most successful advertising people enter the business 
when they complete their schooling. Much of their 
experience is gained on the job. Some larger advertisers 
and agencies offer training courses for beginners. 

Information about careers in advertising may be 
obtained from the American Association of Advertising 
Agencies, 420 Lexington Ave., New York 17, N.Y., and 
from the Advertising Federation of America, 250 W. 
57th St., New York 19, N.Y. 


MARION HARPER, Jr. 
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Outline 
1. Ways of Advertising 


A. Newspapers D. Magazines G. Catalogs 
B. Direct-Mail E. Radio H. Other Wa 
Advertising F. Outdoor of Adver- 
C. Television Advertising tising 
И. The People Who Make the Ads 
A. Copywriters С. Media Experts |. F xecutives 
B. Artists D. Researchers 
Ml. Preparing Advertisements 
A. Printed C. Radio 
Advertisements Commercials 
B. Television D. Placing 
Commercials Advertisements. 


IV. Planning an Advertising Campaign 
A. Kinds of Advertising В. Budget 
V. The Advertising Industry 


C. Research 


А. Advertising C. Regulation of 
Agencies Advertising 

B. Advertising D. Advertising 
Departments Associations 


VI. History 
VII. Careers in Advertising 


Questions 

Who was “the father of modern advertising"? 

How did the ancient Egyptians advertise? 

Who really pays the costs of advertising? 

Why would the prices of goods and services be higher 
without advertising? 

Why are newspapers a good advertising medium? 

What does prestige advertising do? ғ 

What is the purpose of product research? Motiva- 
tion research? 

On what advertising medium do companies spend the 
most money? b 

What is the usual commission charged by advertising 
agencies? 

What is an electric spectacular? 


ADVERTISING COUNCIL. See Apvertisinc (Adver 
tising Associations). 

ADVISORY COUNCIL is a board of experts that helps 
present-day governments at all levels. Such councils 
vary greatly in size, method of creation, membership, 
and authority. Many are created by law, others by 
executive action. Some councils merely give advice, 
while others may have the power to veto actions of 
officials. Advisory councils may consist entirely of pri- 
vate individuals or of public employees, or may include 
a mixture of both groups. 

In the United States, the various departments of gov- 
ernment include advisory councils. The Department of 
Commerce, for example, receives advice from such 
groups as the Advisory Committee on Export Policy, 
the National Inventors Council, and the Business Ad- 
visory Council. Davin FELLMAN 

ADVOCATE is the technical name for a counselor of 
lawyer in Roman law. Avocat is the French word for 
lawyer. The term is used in countries that base their 
legal system on Roman law. See Lawyer. 

ADVOCATE GENERAL'S DEPARTMENT. Scc JUDGE 
ADVOCATE GENERAL, 

ADZ is a hand tool used to cut away the surface of 
wood. It has a thin blade set at right angles to the 
handle and curved toward it. 

AEC. See Atomic ENERGY COMMISSION. 

AEDES. See Mosourro. 

AEF was the American Expeditionary Force sent t0 
Europe during World War I. See Prrsuinc, JOHN 
Joseren; WonrD Wan I (*Lafayette, We Are Here!" 
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` ип, CIVILIZATION was the first 
can civilization. It developed on the islands 
res of the Aegean Sea after the New Stone 
ше people call it a Bronze Age civilization be- 
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cause it began when men discovered how to extract 
cop rom ore, and how to combine the copper with 
tin 'roduce bronze. 

Acgran civilization began about 3000 в.с. on Crete, 
ily (a plain in northern Greece), and around 
Ir \sia Minor. It ended about 1100 в.с. It devel- 
орех st rapidly on Crete, where И is sometimes called 
'r the legendary King Minos. Scholars call 
the csponding civilization that developed on the 
Greek mainland Helladic. They call the civilization that 


developed оп some of the many islands scattered 
thro ut the Aegean Sea Cycladic. 

№ all our knowledge of Aegean civilization comes 
from aichacology. Heinrich Schliemann, a German ar- 
chacologist, unearthed the first remains of Aegcan 
civilization at Т roy in 1871. Other excavations began 
at Knossos, the ancient capital of Crete, in 1900. 
Archacologists continue to make many important dis- 


coverics, especially at Mycenae and Pylos, on the 
mainland of Greece. Michael Ventris, an English 
scholar, deciphered Mycenaean writing in the early 
1950's, and proved that the language was ancient Greek. 

The People of Crete differed physically from the rest 
of the Aegean peoples. They were strongly but slightly 
built. Most Cretans were about 5 feet 4 inches tall, 
and had long, narrow skulls. These characteristics are 
typical of a phy ical type called Mediterranean. The 
men were clean-shaven. They wore kilts or tight-fitting 
shorts. The women had small waists, and wore blouses 
and wide, flaring skirts. Unlike most ancient peoples, 
the Cretans allowed women equal rights with men. 

The earliest Cretans lived in oval huts. But by 1600 
B.C., when the rest of Europe was still in a primitive 
Stage, they were building houses several stories high. 
1 hese houses had windows, flat roofs, and stone floors. 
lhe Cretans also built elaborate palaces for their priest- 
kings at Knossos, Phaistos, and other cities on the island. 
Paved roads and stone bridges connected these palaces. 

Cretan Civilization. Most Cretans were probably 
farmers. But many weavers, potters, metalworkers, and 
other artisans lived in the cities. The Cretans created 
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bunt, for left, more thon 3,000 
yeon ogo. The decoroted pot- 
tery drinking horn, left, was 
found in the ruins of Knossos, 
Crete. И wos mode by skillful 
Cretan artisans about 1500 в.с. 
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beautiful art objects of miniature size, such as rings 
and statuettes. ‘They also made fine wall paintings and 
pottery. Popular pastimes included boxing, music, and 
dancing. Their favorite sport consisted of a series of 
gymnastic exercises performed on the back of a running 
bull, called dbull-leaping. 

Cretan society included many priests and priestesses. 
The people worshiped trees, bulls, and snakes, and 
used the two-bladed ax as their favorite religious symbol. 
They developed a decimal system of numbers and 
weights, and a method of pictograph writing (see Deci- 
MAL NUMBER SYSTEM; Picrocrapn). They developed 
the pictographs into a linear script, with a different 
symbol for each syllable. The Cretans seem to have 
been an unusually peaceful people. They did not fortify 
their cities and palaces, and their only weapons were 
the sword, shield, and sling. 

The Sea Kings of Crete. According to the historian 
Thucydides, who wrote about 400 n.c., the Greeks had 
many legends about King Minos of Crete, who built 
a navy and made himself the first master of the Aegean 


A Woman Carrying a Casket 
in a wall painting shows the elabo- 
rate dress worn by Grecian 
women at Tiryns about 1350 в.с. 

Metropolitan Museum of Art 
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Sea. Minos stamped out piracy so that he could collect 
taxes more easily. Many historians accept these stories 
as truc. They speak of a Cretan thalassocracy, or sea 
empire, ruled over by a succession of kings named 
Minos. But archaeologists have found по indication 
that the Cretans ever built ships, or that they were 
strong enough to defeat pirates at sea. Аза result, many 
historians today believe that the Cretans were landsmen. 
They think that the Greek stories confused the Cretans 
with seafaring peoples from the mainland. It is impos- 
sible at present to tell which of the two views is correct. 

Helladic Peoples, on the mainland, seem to have 
been a different race from the Cretans. They were taller 
and more heavily built, and their skulls were of the 
round-headed Nordic shape. The men wore mustaches 
and beards. Their houses had slanted roofs, and they 
always contained a large room called a megaron that 
was heated from a central hearth. This kind of house 
clearly originated in a colder climate than that of the 
Mediterranean. Homer called these peoples Achaeans. 

The Helladic peoples were more warlike than the 
Cretans. They built strongly fortified palaces at Orcho- 
menos, Gla, and Tiryns. They often raided the Aegean 
islands and the coast of Asia Minor. 

Cretan and Helladic civilizations became the same 
in many respects during the Late Helladic period, from 
the 1600's to the 1100's в.с., and spread rapidly through- 
out the whole Aegean area. 

An Helladic raid captured the Cretan capital at 
Knossos about 1400 B.C. From this time on, Helladic 
peoples adopted many features of Cretan life. They 
borrowed the Cretan system of writing and applied 
it to their own language, which was an early form of 
Greek. Homer described this civilization in his Шай 
and Odyssey, 

This period is sometimes called Mycenaean, because 
Mycenae was the most famous and powerful city on the 
mainland. Its most famous king was Agamemnon. 
Homer mentions only one royal dynasty, but archaeolo- 
gists believe that there must have been at least two. 
Kings of the earlier dynasty were buried in simple graves, 
but those of the later dynasty had magnificent tombs, 

Cycladic Peoples, who inhabited the islands of the 
Aegean Sea, for hundreds of years produced a kind of 
pottery that differed from that of Crete and the main- 
land. Little is known about these peoples. According to 
Greek tradition, they originally came from Caria in 
Asia Minor. Except for religion, their culture resembled 
that of Crete. Their most important settlements were on 
the islands of Melos, Naxos, and Delos. 

The End of Aegean Civilization. Helladic peoples 
destroyed Aegean civilization at Troy after а 10-year 
siege, probably in 1184 в.с. Soon afterward, peoples 
from the north invaded Greece, destroying Aegean civi- 
lization on the mainland and on Crete. Some scholars 
believe that many Cretans fled to Palestine, and became 
the Philistines of the Bible. JOHN Н. Kent 

Related Articles in WORLD Book include: 
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The Aegean Sea Is an Arm of the Mediterranean Se 1 


AEGEAN, гг JEE un, SEA is a gulf or arm of 
Mediterranean Sea. It lies between Greece on the 


(color map). The Aegean Sea covers about 69,000: 
square miles, It is about 400 miles long, and more than 
200 miles wide at its widest point, The Dardanelles link 
the Aegean to the Sea of Marmara. 

Many islands, called the Grecian Archipelago, lie 
throughout the Aegean Sea. They form two main 
groups, the Cyclades and the Sporades. The beautiful 
islands of the Aegean achieved fame in Greek history 
and legend. Some are ancient volcanoes, and are made 
of lava. Others are made of pure white marble. The 
most important islands include Delos, Euboea, Samos, 
Lesbos, Lemnos, Patmos, and Rhodes. The Dodecan- 
ese Islands make up part of the Sporades group. The 
Dodecanese were taken by Italy from Turkey in 1913, 
but they were given to Greece after World War Ш 
The Dodecanese Islands have an area of 1,004 square 
miles, and a population of about 120,000. АП the islands 
of the Grecian Archipelago have an area of about 2,500 
square miles. They have а combined population of 
about 500,000. Јонм D. Isaacs 

See also AEGEAN CIVILIZATION; CYCLADES; DARDA- 
NALLES; DODECANESE ISLANDS; Ruoprs. 

AEGINA, cc JI nuh, ог AÍYINA, is a small Greek 
island in the Gulf of Aegina, near the city of Athens. It 
covers about 32 Square miles and has a population of 
about 10,052. The island is tocky and mountainous 
except for a level section in the west, where the plains 
are planted in grain and in almond and olive groves: 
‘The island has one good harbor, at the town of Aegina. 
The chief occupations of the people are farming, trad- 
ing, and seagoing commerce. The beautifully propor- 
tioned temple of Aphaia, completed in the 400° B.C. 
stands on the island, Harry N, HOWARD 

AEGIS, ЕЁ jis, was the name of the shield made fot 
Jupiter by Vulcan. He created thunder with it. Minerva 
(Athena) carried it as a sign of authority when she went 
on missions for her father, In its center was the head of 
Medusa, which is said to have had the power of turning 
men to stone. See also MEDUSA; Minerva. 

AEGISTHUS. Sec CrvrEMNESTRA., 


AENEAS, «¢ NEE us, was a Trojan warrior in Greek 
mythology. He was the son of Aphrodite (Venus) 
and Anchises. 

\cneas led the Dardanian troops, allies of the Tro- 
jans. and showed marked piety to the gods, who fre- 
quently protected him. He was the only Trojan leader 


who survived the fall of Troy. Aeneas led a band of 
fi vers to found a new nation in Italy. He was re- 
garded as the ancestor of Romulus, the founder of 
R In legend, therefore, he is the forefather of the 
R ns (sce ROMULUS AND Remus). 

1 wanderings and adventures of Aeneas аге de- 
вст! in Virgil's poem, the Aeneid. This great Latin 
epic tells of the fall of Troy, Aeneas’ love for Dido, and 
his visit to the Lower World. Virgil also tells of Aeneas" 
wars lor the mastery of Latium, and shows the develop- 
ing maturity of his hero. Улм Jounson 


Related Articles in Wonrp Book include: 


Achates Iliad 

Aencid Roman Empire 
Charon (Legendary Rome) 
Dido Troy 


AENEID, ге NEE га, one of the world’s great epic 
poems, was written in Latin by the Roman poet Virgil 
between 30 and 19 в.с. It contains 12 books, and tells 
the story of the wanderings of the Trojan hero, Aeneas. 
In telling this story, Virgil honored the manly virtues of 
the Roman people, and established Rome’s historical 
rule as part of a divine plan. He also glorified the 
emperor Augustus, whom he represented as a direct 
descendant of Aeneas. 

After the fall of Troy, Aeneas set out to found a 
second Troy for the Trojan gods, himself, and his com- 
panions. Divine prophecies gradually revealed to him 
his destination, which was Latium. 

In the course of his journey across the Mediterranean, 
Aeneas had to overcome many obstacles. His enemy, 
Juno, created a violent storm that carried Aeneas to 
North Africa. There he fell in love with Dido, Queen 
of Carthage, and almost forgot his mission. But Jupiter 
reminded him of his task, and he dutifully proceeded. 

A sibyl guided Aeneas into the Lower World when he 
reached Cumae, near the bay of Naples. There he met 
the ghost of his father, Anchises, who showed him the 
heroes, yet unborn, who were to make Rome great. On 
arriving at the Tiber, Aeneas tried to settle down 
peacefully, and proposed marriage to Lavinia, the 
daughter of King Latinus. But Lavinia’s jealous suitor 
Turnus prevented this. Aeneas defeated Turnus in 
single combat. This victory cleared the way for a new 
race, the ancestors of the Romans. Henry Т. ROWELL 

See also Aeneas; тро (with picture); MYTHOLOGY; 
Troy; Viren, 

AEOLIAN, cc OH lih un, was the name of an early 
Greek people who settled in Thessaly about 1600 B.c. 
In the 11008 B.c., many Aeolians fled from Dorian 
Invaders and moved south to Boeotia. Later, they 
crossed the Aegean Sea to the islands of Lesbos and 
Chios, and then to Aeolis and Mysia in Asia Minor. 
Their greatest literary geniuses were the poets Alcaeus 
and Sappho, who lived about боо B.C. Јонх H. Kent 


Related Articles in Wonrp Book include: 


Achaean ue 
orian PERS 
Greece, Ancient (History) ВН 


АЕКОВЕЕ 
AEOLIAN HARP, also called Аколллх Lyne, is а 


musical curiosity. It usually consists of a box of thin, 
fibrous wood, to which 8 to 15 fine catgut strings or 
wires are attached. These are stretched lightly on low 
bridges at each end, and tuned in unison. The box is 
placed in a window or other opening. The wind makes 
the strings vibrate, sounding the natural harmonics. Its 
name comes from Aeolus, the Greek god of wind. 
AEOLIPILE. Sce Jer Prorutsion (Development). 
AEOLUS was the father of the winds in Greek mythol- 
ogy. The winds lived with their father on the Acolian 
Islands. Aeolus kept them in bags and set them free 
according to his whims. The term “windbag” had its 
origin in this legend. See also Boreas; ODYSSEY. 
AEPYORNIS, кк pih OR nis, a gigantic bird of Mada- 
gascar, became extinct in comparatively recent times. 


Chicago Natural History Museum 
The Extinct Aepyornis laid the largest eggs of any bird. Some 
Aepyornis eggs were more than a foot long and 9 inches wide. 


It is believed that this bird stood nearly 10 feet tall. It 
probably resembled the ostrich and emu. The Аеруог- 
nis had powerful legs and could run rapidly, but could 
not fly. Skeletons and eggs of Aepyornis have been 
found. Some persons think that the legends of the 
huge bird called the roc were based on a knowledge 
of Aepyornis (see Roc). 

Scientific Classification. Aepyornis belongs to the 
family Aepyornithidae. It is genus Aepyornis, species 
maximus. ALDEN H. MILLER 


AERATED WATER. Sce MINERAL WATER. 

AERIAL. See ANTENNA. 

AERIAL PHOTOGRAPHY. Sce ARCHAEOLOGY (Lo- 
cating the Site); PHOTOGRAPHY (Military and Police 
Photography). 

AERIAL SURVEYING. See PHOTOGRAMMETRY; SUR- 
VEYING. 

AERIE. See EAGLE; EvRiE. 

AERO MEDICAL LABORATORY. See AVIATION 
MEDICINE (Leadership in Aviation Medicine). 

AEROBE. See BACTERIA (Movement). 

АЕКОВЕЕ. See Rocket (High-Altitude Experiments). 
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AERODYNAMICS 


AERODYNAMICS, 4r ur oh die NAM iks, is the study 
of air as it moves around objects. The air may flow 
around a motionless object, such as wind blowing 
around a housc. Or the object may move through air, 
such as an airplane. The important condition in aero- 
dynamics is motion between the air and the object. 

Scientists use the principles of acrodynamics chiefly in 
designing airplanes. But the flight of birds demonstrated 
the principles of aerodynamics long before man learned 
to fly. No one has yet designed an airplane that can 
match a bird's take-off and landing or its control in the 
air. However, men have designed airplanes that can fly 
faster and carry heavier loads than birds. 

Flight must take place in the atmosphere, or air. 
Changes in air at different heights, in different geo- 
graphical locations, and during different seasons, affect 
the way an airplane flies. An airplane must be carefully 
designed to fly successfully under these changing con- 
ditions of air. A spaceship designed to take off from a 
space station and zoom through space would not neces- 
sarily use the principles of aerodynamics, because there 
is no air in outer space (see Space TRAVEL). 

Laws that govern the flow of air around an airplane 
apply also to the movement of air around a building 
or a bridge. Engineers have used aerodynamics to study 
the force of wind on skyscrapers and suspension bridges. 
They have also used these principles in designing 
pumps, automobile carburetors, and water and gas tur- 
bines. The flow of steam, gas, and liquids is similar to 
the flow of air. 

The shaping of the outside of an object to provide as 
little air resistance as possible is called streamlining. Air- 
planes, automobiles, ships, and trains are streamlined 
to help them move smoothly and swiftly through the 
air. See STREAMLINING. 


Why an Airplane Flies 


Lift. An airplane flies because air moving across its 
wings causes an upward force called lift. This lift force 
is strong enough to equal the total weight of the air- 
plane, or to offset gravity. An understanding of lift may 
be approached by studying Bernoulli's principle. 


Four Forces Act on an Airplane in Flight. For level flight 
at a constant speed, thrust equals drag, and lift equals gravity. 
When the plane speeds up, the thrust becomes greater than drag. 


LIFT 


THRUST 
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Bernoulli's Principle. The Swiss mathematici 
Daniel Bernoulli (1700-1782) discovered that the preg 
sure of a gas (or air) decreases as the speed of the gj 
increases. The upper surface of an airplane wing 
curved upward, and the bottom surface is almost fla 
The curved design causes the air to move 
the top than beneath the wing. The air pressure is th 
fore less above the wing than beneath it, in acc 
with Bernoulli's principle. The greater pres 
below gives the plane lift. See BERNOULLI’s Pricer: 

Angle of Attack. Anything that speeds the air fi 
over the top of the airplane wing also increases the fi 
The speed of the upper air flow can be increased b 
turning the wing to a greater angle with th approach 
ing air stream. This angle is called the angle o/ attack. Ti 
increase lift and gain altitude, the pilot of ап airplane 
operates the controls to pull up the plane's nose and in 
crease the angle of attack. 

Stall. A pilot must avoid too great an increase in the 
angle of attack. At an angle of about 15°, the lift sud 
denly stops, and the airplane falls rather than climb 
The wing is said to stall under these conditions, and the 
angle of attack becomes the angle of stall. 

‘The air flow around the wing changes abruptly d 
ing a stall. Instead of flowing smoothly over the wing 
the air suddenly breaks away from the upper surfao 
near the /eading, or front, edge. The air forms a series of 
vortexes, or whirlpools of air, on top of the wing. Thi 
whirling air causes the plane to vibrate. The lift becomes 
weaker than the force of gravity, causing the plane to fall; 

Air Speed. Another way of increasing lift is to in 
crease the air speed (the speed of the plane in relation to 
the air). Increased air speed widens the difference be 
tween the pressure above and below the wings. The lift 
increases approximately with the square of the air speed. 
For example, doubling the air speed would increase the 
lift four times. 

High-Lift Devices. Because the lift of an airplane wing? 
depends on its speed through the air, the wing must 
maintain at least a definite minimum air speed to sup- 
port the plane. In landing and taking off, the pilot 
keeps this speed as low as is consistent for safety. High- 
lift devices are built into airplanes to give them the lowest 
possible minimum air speed. The two commonest high- 
lift devices are (1) the slot and (2) the flap. 

The slot is an opening near the front edge of the wing. 
This opening directs the air smoothly along the upper 
surface, and postpones the stall for a few degrees. This 
increases the lift and enables the pilot to fly slower. 

The flap is a hinged section at the rear of the wing. 
The flap is usually designed to fit smoothly against the 
wing for normal flight. It is lowered for landings and 
sometimes during take-offs. In the lowered position, the 
flap increases the effective curvature of the wing. This 
added curvature provides extra lift when the plane 
takes off. The flap also slows the plane in landing. 


Drag 


Drag is the force that resists the forward motion of an 
object through the air. Any disturbance in the air flow 
increases drag. To reduce drag, engineers design stream 
lined airplanes. The Fuselage, or body, of an airplane has 
a rounded nose and a long, slimly tapered tail. Cockpit 
canopies and radar antennas blend in with the fuselage- 
Well-streamlined airplanes are aerodynamically clean. 


MOVING AIR 


T CREATES LIFT * 
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When plone moves forword, oir 


Wing ^e standing still on ground t to flow the wi 


гесе е j| ом pressure on oll sides. 


The pions i pushed upword becouse the 
presure is greoter below the wing thon 
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M the wing meets the air at o steeper 


Shope of the wing makes distance over angle, the distance over the top is M the wing meets the oir at too steep оп 
the top longer. Air must travel faster across made even longer. The air travels angle, the air burbles. This couses o decrease 
the top, creoting the lower air pressure. faster and lift is increased. in lift, The plone stalls, or loses altitude rapidly. 
Skin Friction. Even a well-streamlined airplane has Boundary layers are generally laminar at the front of 
drag «used by skin friction. Skin friction occurs in the ап airplane. The flow becomes turbulent as the air 
thin l:ver of air next to the surface of the airplane. This moves toward the rear. From the standpoint of low skin 
poruo. of air is called the boundary layer. The friction friction, it is desirable to delay this change in flow as 
resulis when one layer of air slides over another. long as possible. This is helped by making the surface 
Air can flow in the boundary layer in two ways. The of the airplane smooth. 
air particles can move (1) in orderly paths parallel to The drag of a wing is also affected by its shape. The 


the surface of the airplane, or (2) in irregular paths. The combination of drag resulting from shape and skin fric- 
parallel flow is called laminar flow. The irregular flow tion is called profile drag. The resistance to the air of the 
is called turbulent flow. parts other than the wings is called parasite drag. 


1 MOVING AIR 


CONTROLS FLIGHT 


When a man holds a board 
angled away from the wind 
it will be forced up. In the 
same way, when the elevators 
are angled down the plane's 


tail is forced up. s 


When a man holds a board 
angled into the wind it will 
be forced down. In the same 
way, when the elevators are 
angled up the plane's tail is 


4 | forced down. 


Ар SRE, 


Буе UNES Е 
Action of Air Stream Against Control 
Surfaces Guides Plane in Flight 


Plane turns and banks by on SS 
of air against rudder and ailerons. Y 


DRAFTS CAN BE EXPECTED DOWNDRAFTS CAN BE EXPECTED OVER 
R CITIES AND OPEN FIELDS WOODS AND BODIES OF WATER 


Boundary-Layer Control. А more complicated way of relatively slowly, and can land on shorter runways. _ 
preventing a turbulent flow of air and reducing skin Induced Drag. A kind of resistance called ind! ced 
friction is through boundary-layer control. But bound- drag is produced by the leakage, or spanwise flow, of 
ary-layer control is confined to only a few military and air around the wing tips. This leakage causes wing-tip 
experimental airplanes, because it is expensive and — vortexes which often form visible vapor trails that 


adds weight to an airplane. stream behind the airplane. 
One method of boundary-layer control is to use a 
porous covering over part of the airplane. A vacuum Other Forces 
pump sucks a portion of the boundary layer through the In addition to lift and drag, two other forces act on 


porous surface. Boundary-layer control may also be used ап airplane in flight. These two forces are (1) gravity 

to lessen the tendency of an airplane to stall. This $ and (2) thrust. 

done by installing porous coverings on the upper sur- Gravity is the force of the earth's downward pull. 

face of its wings. The plane can then land and take off airplane must overcome gravity (its own weight) № 
order to leave the ground and stay in the air. The centet 


SPEED OF SOUND HOW AIR FLOW CHANGES 
AT SUPER-SPEEDS 


it flow is stable. Pressure waves 
ove chead of the plone. . . 


«like water 
in front of a 
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tossed in a s! 


Air flow again is stable. Sharp pointed nose and swej 
wings reduce drag. V-shaped shock waves become 
attached to leading edges of wings and body.. 


* „like the bow wave 
of a fast motor boat, 


SIMPLE EXPERIMENTS IN 
AERODYNAMICS 


1 


Hold о large sheet of poper by one и will 
hong straight down os long os you stond still, Run 
with И ond the poper will be pushed upword. 


of gra: пу is the point within the airplane at which the 
planc will balance. If the center of gravity is in front of 
the ings, the plane is nase heavy. If the center of gravity 
is behind the wings, the plane is tail heavy. See GRAVITY, 
Canter or. 

Thrust is the force that pushes an airplane forward 
throu) the ай. The airplane moves forward because 
the lı: ııst counteracts the drag. Thrust is produced by 
either а propeller ог by jet propulsion. The propeller 
moves the plane forward because of reduced air pres- 
sure in front of the moving blades, and higher pressure 
behind the blades (see PROPELLER). А jet-propulsion 
unit moves the plane forward through the reaction to 
the jet exhaust. When an airplane takes off or speeds up, 
thrust is greater than drag. But thrust and drag are 
always equal in level flight at a constant speed. If the 
thrust were always greater than the drag, the plane 
would fly faster and faster. 


Stability and Control in Flight 


An airplane is stable in flight when it maintains a 
straight and level course without the pilot touching the 
controls. An air gust may hit the plane and knock it off 
balance. But a stable plane will return immediately 
to level flight with little help from the pilot. з 

The sum of the forces acting on an airplane in any 
direction must be zero for the craft to remain in straight 
and level flight. In the vertical direction, the upward 
lift is balanced by the downward pull of gravity. In the 
horizontal direction, the drag balances the forward 
thrust. 

All parts of an airplane have weight. But, for engi- 
necring purposes, the entire weight can be considered 
to be at the center of gravity. X 

To assure steady flight, the center of gravity should 
be near the center of lift, or the place where the lift may 
be assumed to be concentrated. The center of lift is 
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about one fourth of the way back from the front edge of 
the wing to the rear edge. Therefore, the center of grav- 
ity must be kept near the center of the front half of the 
wing while the airplane is flying. 

Rotation. An airplane in flight tends to rotate about 
its center of gravity. Rotation that causes the nose to go 
up or down is called pitch. Rotation that swings the nose 
from side to side is called yaw. The dropping of one wing 
and the raising of the other is known as roll. 

To control the airplane in these three directions, the 
pilot moves control surfaces on the tail and the wing. 
The control surface on the horizontal part of the tail is 
called the elevator. It controls the up and down motion 
of the airplane in pitch. The rudder, on the vertical part 
of the tail, controls the sideways motion of the airplane 
in yaw. The fixed, or immovable, parts of the tail also 
help keep the plane stable. The horizontal immovable 
tail part is known as the stabilizer. The vertical fixed sur- 
face is the fin. Ailerons, movable parts on the back edge 
of the wings, control the plane in roll. 

Slips and Skids. The elevator, rudder, and ailerons are 
usually operated together by the pilot. For example, the 
ailerons move with the rudder to bank, or roll, the plane 
as it turns. This offsets the tendency of the plane to skid 
toward the outside of the curve. If the roll is too great, 
the airplane may s/ip toward the inside of the curve. 

Tail Spin. We have already noted that a stall may 
develop if the angle of attack is increased too much. А 
stall often occurs on one wing before it does on the other, 
causing the airplane to roll violently as it descends. If, 
in addition, the airplane yaws and follows a spiral path 
downward, it is said to be in a ай spin. 


Supersonic Flight 


Pressure waves in the air transmit sound. So the speed 
of sound is the same as the speed of movement of a 
small pressure disturbance through the air. Pressure 
differences in the air acting on the upper and lower 
surfaces of a wing produce lift. Therefore, sonic speed, or 
the speed of sound, has a basic relation to air flow. 

Shock Wave. When an airplane moves at subsonic 
speed (less than the speed of sound), the air flow builds 
up pressure ahead of the airplane wing. In a sense, the 
high pressure ahead of the wing “telegraphs” а warning 
to the air ahead to prepare for the oncoming plane. This 
"message" (a pressure wave) moves with the speed of 
sound. On receiving the "message," the air begins to 
flow into a pattern that makes room for the plane long 
before it arrives. 

If the airplane moves at a supersonic speed (faster than 
the speed of sound), the air ahead fails to receive the 
"message," which is moving only at the speed of sound. 
The air has no time to prepare for the oncoming wing. 
As a result, a different air-flow pattern results. An ex- 
treme pressure disturbance accumulates in а narrow 
region just ahead of the airplane. This disturbance is 
called a shock wave. The shock wave may become 
attached to the leading edges of the plane. 

Persons on the ground can often hear “booms” or 
"bangs" when a plane crosses the sound barrier and 
flies faster than sound. Sometimes the shock waves 
produced by an airplane in supersonic flight break 
windows in houses on the ground. 
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Increased Drag. The shock wave increases the drag 
on an airplane. A plane designed for supersonic flight 
has a pointed nose instead of a blunt, rounded nose, 
This design helps the plane reduce the increased drag, 
A powerful jet or rocket engine builds up unusual 
thrust to offset the extreme drag of supersonic flight. 

Engineers have applied the area-rule principle to the 
design of jet airplanes. According to this principle, the 
speed of an airplane in supersonic flight can be in- 
creased by narrowing the fuselage at the point where 
the wings are attached. This “pinch-waist” design 
increases the speed, because it reduces the drag. 

Mach Number. At sea level, the speed of sound is 
about 760 miles an hour. But the speed of sound varies 
with the temperature and density of the air. At an alti- 
tude of 40,000 feet, the speed of sound is only about 660 
mph. Sound moves slower at this altitude because the 
air there is colder than at sea level. 

The ratio of the air speed of an airplane to the speed 
of sound is called the Mach number. An airplane travel- 
ing at 760 mph at sea level would. be moving at the 
speed of sound, or at Mach number т. If it were flying 
at 760 mph at 30,000 feet, it would be moving faster 
than sound at that height, or at supersonic speed, with 
a Mach number of 1.12. Speeds faster than Mach 5, or 
more than five times the speed of sound, are called 
hypersonic. See Macon, ERNST. 

Thermal Barrier. Heat causes one of the most serious 
problems of supersonic flight. Air flowing around the 
airplane heats it to a high temperature. Гог example, 
the air temperature in low-altitude flight at Mach 3 
would be about 940?F. Heat holds down the speed of 
a plane and tends to weaken and even to melt its parts. 
This limitation on supersonic flight is called the thermal 
barrier. See THERMAL BARRIER. 


History 


Early Research. Leonardo da Vinci, the Italian artist 
and scientist, was the first person to study scientifically 
the flight of birds. In the early 1500's, he drew sketches 
of birds in flight and of proposed flying machines. Da 
Vinci believed that man could perhaps fly with me- 
chanical, birdlike wings. d 

The English mathematician and philosopher Sir 
Isaac Newton set forth a basic theory of air resistance in 
the late 1600's. He explained the behavior of forces 
acting between an object and a fluid (or air). Newton 
observed that it makes no difference whether an object 
moves through the fluid or the fluid moves around the 
object. 

Successful Flight. Not until the late 1800's did man 
first use aerodynamic principles to achieve flight in à 
craft heavier than air. Otto Lilienthal (1848-1896), а 
German engineer, conducted early experiments with 
wings for gliders. He built a weighing system to measure 
the lift of experimental wings. In 1891, Lilienthal made 
the first successful glider flight. 

An American scientist, Samuel Langley, contributed 
one of the first scientific papers on aerodynamics. He 
published Experiments in Aerodynamics in 1891. Langley 
built a steam-driven airplane model. He flew the model 
in 1896, but it was too small to carry a man. See 
LANGLEY, SAMUEL PrERPONT. 

Orville and Wilbur Wright devoted three years of 
painstaking research to the development of the pro 


Wright brothers used such devices as wind tunnels and 
weighing systems to measure lift and drag. See Wricut 
BROTHERS. 

Research and Design. The use of airplanes in World 
War I and World War II led to extensive research in 


aerodynamics. With the development of jet planes in 
the Luc 19405, engineers turned their attention to super- 


sonic Hight. In 1947, а rocket-powered airplane flew 
faster than the speed of sound for the first time. In 1951, 
Richard T. Whitcomb, an American scientist, devel- 


oped the “pinch-waist” design for reducing drag at 


supersonic speeds. Rocket and guided-missile scientists 


searched for new heat-resistant metals and alloys in an 
effort to design rockets and missiles that could with- 
stand extreme air resistance. To reduce drag and in- 
crease lift, designers created experimental planes with 
dageerlike noses and swept-back wings. 


In the 1950's, scientists began studying the jet stream. 
‘This is an air current that sweeps around the earth from 
west to east at altitudes between 25,000 and 40,000 feet. 
The jet stream sometimes attains speeds of 300 mph. By 
“riding” the jet stream, airplanes can fly at above- 
average speeds, A. WILEY SHERWOOD 
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Questions 
„ What are the four major forces that affect an airplane 
in flight? 

What is the difference between yaw and pitch? 

Does the pressure difference between the upper and 
lower wing surfaces of a plane increase or decrease when 
the air flow attains greater speed? Why? 

What is the thermal barrier? 
jm do changes in air affect the way an airplane 

les? 

What are some major problems of supersonic flight? 

, What is meant by streamlining? How does it help an 
airplane fly? 

, What two devices are used to give an airplane addi- 
tional lift? 

How does the plane's propeller cause forward motion? 

What causes a plane to go into a tail spin? 

What is stable flight? 


AEROEMBOLISM. Sce BENDS. 

AEROFLOT. See Russta (Transportation). 

AEROLOGY, a branch of meteorology, is the study of 
the free atmosphere. This region includes all of the 


AESCHINES 


atmosphere except a layer of air about a mile thick 
next to the earth’s surface. Acrological information is 
helpful in analyzing the weather. It is also important 
to pilots of aircraft and space vehicles. The term 
aerology has been used in place of the term meteorology, 
but this usage is becoming less common. See also 
METEOROLOGY. WALTER J. SAUCIRR 

AERONAUTICAL ENGINEER. See Aviation (Careers 
in Aviation); ENGINEERING (Aeronautical). 

AERONAUTICAL METEOROLOGY is the study of the 
weather as it affects aircraft flights. Commercial air- 
craft of the United States could not maintain regular 
flight schedules without frequent and reliable reports 
of weather conditions. Military aircraft must also 
depend on reports of flying weather. See also Аш; 
METEOROLOGY; WEATHER. 

AERONAUTICS is the science of operating aircraft. 
See Aviation with its list of Related Articles. 

AERONAUTICS ACT, CANADIAN. See AVIATION 
(Aviation Control in Other Countries). 

AERONAUTICS AND SPACE ADMINISTRATION 
AND COUNCIL, NATIONAL. See NATIONAL AERO- 
NAUTICS AND SPACE ADMINISTRATION AND COUNCIL. 

AEROPLANE. See AIRPLANE. 

AERORESONATOR. See Jer Propursion (Pulsejet). 

AEROSOL, AY er oh sAHL, is a term for very fine par- 
ticles of liquid or solid substances suspended in the air 
or in some other gas. Smoke and fog are common aero- 
sols. The particles in an aerosol are so fine that they 
remain in the air a long time. For this reason, certain 
chemicals used to kill insects and disease germs are most 
effective when used as aerosols. Doctors use some aero- 
sols to kill the tiny organisms that cause influenza and 
pneumonia. 

Asa trade term, aerosols also include many foam prod- 
ucts and wet sprays for coating surfaces. Among these 
are cosmetics and toiletries, paints, plastic sprays, per- 
fumes, whipped cream, and household articles. 

The substance to be sprayed is usually mixed with a 
liquefied gas kept in a container under high pressure. 
When a valve is opened, pressure forces out the mixture 
as a fine mist. When the gas evaporates, the particles of 
the substance are left floating in the air. 

Pyrethrum and DDT are insecticides much used in 
the form of aerosols. They help protect human health 
in regions infested with disease-carrying insects, such as 
flies and mosquitoes. Austin EDWARD SMITH 

AEROSPACE. See Space TRAVEL (table, Space 
Travel Terms). 

AEROSTATION is the operation of lighter-than-air 
aircraft. See AIRSHIP. 

AESCHINES, ES kih neez (389-314 в.с.), a Greek 
orator, became the chief rival of the famous Demos- 
thenes. Speeches made by these statesmen during their 
political conflicts are among the finest examples of 
oratory and rhetoric. At first Aeschines was opposed to 
Philip of Macedon who was threatening Greece. But 
after going to Macedon on a peace mission, he favored 
a union with that powerful king. Demosthenes accused 
Aeschines of being influenced by a desire for Macedo- 
nian gold. By 330 в.с., Aeschines had lost his influence 
in Athens. He retired to Rhodes and established a 
school of rhetoric. C. Braprorp WELLES 
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AESCHYLUS 


AESCHYLUS, ES АЛ lus ( 2-456 в.с.), was one of 
ek tragedy. Older than 
Sophocles and Euripides, he is considered the carliest 
playwright in Europe. Before Aeschylus, tragedies had a 
single actor, who could only respond to the questions or 


the three greatest writers of € 


suggestions of the chorus. By adding a second actor, 
Aeschylus was able to show 
intrigue and conflict. In 
this way, he heightened 
dramatic interest. Aeschy- 
lus was also an important 
religious thinker. His plays, 
teaching an ideal of divine 
power and justice, were 
presented at religious festi- 
vals in large open-air the- 
aters. 

Of the 9o or so plays 
Aeschylus wrote, only seven 
have survived in complete 
form. His plays were origi- 
nally written in trilogies, or 
groups of three, dealing with a single family, or theme. 
The only complete trilogy we have is the Oresteia, which 
includes Agamemnon, Choephoroi (or Libation Bearers), and 
Eumenides. The other surviving plays are The Suppliants, 
The Persians, The Seven Against Thebes, and Prometheus 
Bound. Aeschylus was born at Eleusis. He fought for 
Athens in the Persian War. Legend says he was killed 
by a tortoise dropped by a flying eagle. Moses Hapas 

AESCULAPIUS, zs kyoo LAY pih us, was the son of 
Apollo and the nymph Coronis in the mythology of 
Greece and Rome. Aesculapius was the first physician, 
and became so skilled in medicine that he could restore 
the dead to life. This angered Pluto, who persuaded 
Jupiter (Zeus) to destroy him with a thunderbolt. At 
Apollo's request, Jupiter then placed Aesculapius among 
the stars. See APOLLO; JUPITER; PLUTO. 

In art, Aesculapius is represented as a strong, earnest 
youth bearing a serpent-entwined staff. The serpent was 
the ancient symbol of health, because it could shed its 
skin and appear young again. 

See also Нусела. 


Brown Bros 


Aeschylus 


VAN JOHNSON 


Aesculapius, the Greek and 
Roman god of healing. 


Aesculapius’ Staff is modi- 
fied for use as a symbol by 
the U.S. Department of Health, 
Education, and Welfare. 


AESOP'S, / sahps, FABLES are animal 
illustrate human faults and virtues. Aes 
560 B.C.) was a Greek slave and a skill! 
Although we now know that some of the f 
Greece from India, and that others were G 
told long before he was born, Aesop is giy 
making the stories popular. The tyra: 
Phalereus of Athens made the first known collec 
the fables 200 years after Aesop's deat! 
there have been many other collections, s 
include stories made up long after Aesop's time. 


ries told 

about 628 

storytelleg 
bles came 


These stories have traveled around the world. Eve 
in ancient times, people enjoyed the tales a bout the li 
and the mouse, the fox that could not reac! 
the race between the hare and the tortoise, 


grasshopper and the prudent ant, and thc goose 
laid the golden egg. 


Few facts are known about Aesop, but there are ma 


The Goose That Laid the Golden Egg, from Aesop's Fables, 
was illustrated with wood engravings by Boris Artzybasheff. 


mentioned Aesop, and Pliny spoke of him. Plutarch 
praised Aesop's wisdom, and Socrates made poems 0 
some of his best fables. | 
Aesop is said to have lived about боо в.с. His wit and 
wisdom so impressed one of his masters that he Wà 
freed. Legend says that Aesop visited the courts of | 
great kings, Pisistratus of Athens, and Croesus, and 
saved Pisistratus from his angry subjects by telling the i 
the fable of the frogs who asked for a king. Croesus 
said to have sent Aesop to Delphi to divide some monë 
among the people. He found them dishonest and refused 
to give it to them. The angry people of Delphi threW 
Aesop over a cliff and killed him. As a result, terrible 
plagues fell on the city. 
The phrase blood of Aesop refers to the blood of ай 
innocent person who has been avenged. ^ Вотн SA 
See also ALLEGORY; FABLE. 
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AESTHETICS, «А: THEHT thks. also spelled esthetics, 
bject that ties to understand the arts in a 

nd fundamental way, with the aid of science 
sophy. Many persons study one of the arts, 
painting, music, or poetry. Aesthetics studies 
rts, from all countries and from all periods of 
It tries to organize our knowledge of them 


cally. The aesthetician studies art in a theo- 


ics studies how artists imagine, create, and 


p vorks of art; how people use, enjoy, and criti- 
‘ ind what happens in their minds when they 
сой tintings, listen to music, or read poetry, and 


ut d what they see or hear. It also studies how 
u about art—why they like some works and 
m s, and how art can affect their moods, beliefs, 
ides toward life. One of the effects of art is 
ng that some things are beautiful and others 
many years, scholars regarded the study of 
ıs the whole or main problem of aesthetics. 
subject has broadened to include many other 
of art in relation to the life around it. One 
k is to collect, organize, and interpret accurate 
ion about the arts and aesthetic experience. 
r is to help people judge the aims and values of 
intelligently. 
Ac tics is usually regarded as a branch of philoso- 


infor 
Anot! 


art m 


phy, along with logic, metaphysics, epistemology, and 
ethics. It is the youngest branch to be given its own 
name. which was first used in the 1700's. But philoso- 
phers fiom Plato to the present have discussed the 
philosophy of art. They sometimes established hard and 
fast rules about what artists should create and what 
people should like. Many of these rules have been 
aba ed. Since the late 1800's, writers have been devel- 
oping . ctics into a more independent field of study. 

Aestheticians must rely on more than observing how 
artists work. They study the history of all the arts, 
compar actual historical developments with theo- 


retical approaches to the arts of many periods. They 
study the varieties of art in relation to their physical, 
social, and cultural environments. The social sciences, 
such as anthropology, archaeology, and sociology, help 
explain the forms that art has taken by showing how 
the arts are related to religion, science, government, 
and economic activities. Psychology helps the aesthe- 
tician understand how people see, hear, imagine, think, 
feel, desire, learn, and act in relation to the materials 
and problems of art. Aesthetic psychology studies the 
creative process and aesthetic experience. 

Modern aesthetics has several branches in addition 
to the psychology and sociology of art. One is aesthetic 
morphology, which studies the forms and styles of art. 
Another is aesthetic value-theory, which studies the func- 
Uons of art, the principles of art criticism, and standards 
for judging art. Aesthetic semantics studies words and 
meanings in talking about art. 

с also ART AND THE Arts; Beauty; FINE ARTS; 
ALUE. 

AESTIVATION, a different spelling of EsTIVATION. 
See HIBERNATION. 

AETHELSTAN. See ATHELSTAN. 

AETIUS, FLAVIUS. See VALENTINIAN (1. 

AETNA. See Erna. 

AETNA, MOUNT. Sec Mouxr Erna. 


THOMAS Munro 


prominent, hairy chin. It is sometimes called the "monkey dog.” 


AFFENPINSCHER, AHF un PIN shur, із а shaggy black 
toy dog. It weighs about 7 to 8 pounds, and stands only 
10 inches high. It has bushy eyebrows that hang down 
over its eyes. Tufts of hair stick out all over its face, and 
it has a mustache. The name affenpinscher comes from 
the German words meaning monkey terrier. The affen- 
pinscher, strong and sturdy for its size, is bold, quick on 
its feet, and playful. Josrmve Z, RINK 

AFFIDAVIT, af uh DAT wiht, in law, is a written or 
printed statement of facts sworn to, or affirmed, before 
a court bailiff, a notary public, or any other person 
qualified to administer an oath. The person who swears 
to, or affirms, the truth of an affidavit usually must 
sign it. Affidavits can be used as evidence in a few 
stages of legal proceedings. But judges and lawyers 
generally consider affidavits less reliable evidence than 
oral testimony given by a witness in open court. The 
reason is that an affidavit may be signed and sworn to 
without the presence of an adversary to contradict it if 
it misstates facts. But oral testimony in open court may 
be questioned by the opposing attorney. 

Affidavits are widely used in preliminary legal pro- 
ceedings. For example, when the plaintiff files a written 
complaint to start a law suit, the law may require that 
he include an affidavit of the truth of the charges in the 
complaint. Laws provide severe legal punishment for 
false swearing to an affidavit. 

See also Barr; DEPOSITION; NOTARY PUBLIC. 

AFFIRMATION. Sce OATH. 

AFFORESTATION. See Co: 
Forest PRODUCTS. 

AFGHAN HOUND is an odd-looking breed of hound 
used for hunting gazelles and antelope. It has been 
raised in Afghanistan for hundreds of years. The Afghan 
hound sometimes grows 27 inches high at the shoulder. 
It has a heavy coat of silky hair which may be one of 
several colors. Its ears are large and drooping, and it has 
a lock of long hair on the top of the head. See also Doc 
(color picture, Hounds). HENRY P. Davis 
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RVATION; FOREST AND 


AFGHANISTAN, af САМ uh stan, is a kingdom in 
southern Asia. This rugged country has great mountain 
ranges, fertile green valleys, and dry, barren plains. 
The name of the country in the Persian language is 
Dourar т PApsHAnf YE AFGHÁNISTÁN, or THE Kinc- 
DOM OF AFGHANISTAN. Kabul is the capital and larg- 
est city. 

Afghanistan is almost as large as Texas. But this 
country has a larger population than Texas and Okla- 
homa together. Almost all the people of Afghanistan 
are tough, independent tribesmen who follow many of 
the customs of their ancestors. The women in the cities 
often wear heavy veils over their faces, in accordance 
with Moslem tradition. Women in farm areas usually 
do not wear veils. The men wrap thick turbans, or 
scarfs, around their heads. About three fourths of the 
people are farmers who raise crops in the mountain 
valleys. About 6 of every 100 people are nomads who 
roam the country with herds of livestock. The remain- 
ing people live in ancient cities that have gray-walled 
houses, unpaved streets, and crowded market places. 

In ancient times, Afghanistan lay on the main cara- 
van route between Europe and India. Many peoples, 
including Persians, Greeks, Mongols, Britons, and Rus- 


FACTS IN BRIEF 


Form of Government: Constitutional Monarchy. 

Capital: Kabul. 

Official Language: Persian. 

Area, 250,000 square miles. Greatest distance (east-west) 
575 miles; (north-south) 540 miles, 

Population, 12,000,000. Density, 48 persons to the 
square mile. Distribution, rural, 90 per cent; urban, 
10 per cent. 

Chief Products: Agriculture, barley, corn, cotton, fruits, 
karakul sheepskins, millet, nuts, rice, sorghum, spices, 
sugar beets, tobacco, wheat, wool. Mining, gold, iron, 
lapis lazuli. Manufacturing and Processing, carpets, cotton 
and wool textiles, handicraft articles. 

National Flag: See Frac (Flags of Asia; color picture, 
Flags of Asia). 

National Holiday: Independence Day, May 27. 

Monetary Unit: Afghani (for its value in dollars, see 
Money [table, Values of Monetary Units). 


82 


Afghanistan Is in South Asia. 


Camera Press, Pix 


Camel Caravans transport goods along ancient, rocky Afghon- 
istan roads. Many shepherds wear postins, overcoats made of 
sheepskin, quilted cloth, or felt, that are often dyed yellow. 


sians, struggled through the years for control of this land 
barrier to the riches of India. d 

For the relationship of Afghanistan to other Asian 
countries, see ASIA. 


The Land and Its Resources 


Location and Size. Afghanistan has no outlet on any 
ocean. The Color Map shows that the country faces 
Russia on the north, China and India on the north- 
east, Pakistan on the south and southeast, and Iran 
on the west. Afghanistan covers 250,000 square miles. 

Land Regions. The snow capped Hindu Kush moun- 
tain range and its branches cover almost three fourths 
of Afghanistan. The Hindu Kush reaches heights of 
about 25,000 feet along the Pakistan border, and 
gradually descends to a rolling plain in the southwest. 
Most of the people live in the valleys of the Hindu 
Kush range. The country's lowest area is Seistan, à 
1,500-foot-high barren plain near the Iranian border 
in southwestern Afghanistan. Two deserts, the Dasht 
Margo and the Gardan Reg, lic southeast of Seistan. 

Rivers and Lakes. Two marshy lakes, the Hamun- 
Helmand and the Hamun-i-Puzak, lie in Seistan. The 
Helmand River feeds these lakes. It rises in the mour 
tains and flows southwest. Other important rivers include 
the Amu Darya (Oxus), the Kabul, and the Hari Rud 

Natural Resources. The fertile soil of the mountat 
valleys is Afghanistan's chief natural resource. But опу 
about 2 of every 100 acres in the country can be farme А 
This is because of the many steep mountains Ш the 
north and east, and the lack of water for ir igation n 
the southwest. The land contains small deposits 0 


NCH 1,200 MILES 


The U.S. Is About 17 Times Larger Than Afghanistan. 


lead, copper, iron, salt, marble, coal, silver, gold, and 
lapis lazuli, a precious stone (see Lapis Lazut). 

Climate. Much of Afghanistan has a dry, healthful 
climate similar to that of New Mexico. Temperatures 
vary widely from one part of the country to another. 
Average temperatures in Kabul, the capital, range 
from about 32°F. in January to about 77°F. in July. 
About 14 inches of rain falls annually. 


Life of the People 


The People. Afghanistan has about 12,000,000 people. 
An average of 48 persons live on every square mile. 
About 90 of every 100 people live in the farm areas 
and the other то live in towns and cities. 

Afghanistan means country of the Afghans. About бо 
of every 100 Afghans belong to the Pathan, or Pukhtan, 
tribal group. The Pathans are probably related to the 
people of India and Iran. The largest Pathan tribes 
are the Durani and the Ghilzai. Other large tribal 
groups include the Tajik, Hazara, and Uzbek. 

Language. The Pathans speak an Aryan language 
called Pashto (see Aryan). It has an alphabet similar 
to Arabic. The Tajiks and the Hazaras speak a form 
of Persian. Members of the court and most government 
officials speak Persian. The Uzbeks speak a form of 
"Turkish. 

Family Life. Almost all the people of Afghanistan 
are Moslems (see Istam). Moslem religious law allows 
Afghan men to have as many as four wives. However, 
most educated Afghan men have only one wife. Men 
usually live in one section of the house and women in 
another. The parents keep girls above the age of 13 
from the company of men and boys outside the family 
until the girls marry, Parents arrange the marriages. 

Shelter. The farmers live in small thatched huts made 
of mud or stone. The nomads live in tents made of 
Wool or animal hides. They carry these tents with them 
When they move from place to place. Wealthy people 
in the cities have large houses with many rooms. 

Food. Mutton, rice, and fruit are the main foods. 
Before Afghans eat their flat, leathery bread, they some- 
umes use it as a plate for other foods, and break off 
pieces to lift food to their mouths. They do not use 
knives, forks, or spoons for solid food, but they use 
Wooden spoons for liquids. Afghans sometimes use the 
fat from the tail of a sheep for cooking. They have few 
dairy cattle, and consider butter a delicacy. 

Clothing. Most of the men wear baggy, ankle-length 
trousers and long, loose shirts. During the winter, they 
Wear postins, or overcoats made of sheepskin, quilted 


AFGHANISTAN 


cloth, or felt. Most men wear turbans on their heads. 
They wrap the turbans in many different ways. For 
example, in dry, sunny regions, a man will wind the 
turban so that it falls in front of his face and shades his 
eyes. He wraps the ends loosely around his mouth and 
nose to keep out dust and sand. In cold areas, a man 
wraps the end of the turban around his neck like a 
muffler. Some wealthy men wear caps made of karakul 
skin (see KARAKUL). 

Women wear long, full dresses that fall to their 
ankles. Some women, especially in the cities, wear 
burkas, or hooded veils, that leave only their eyes un- 
covered. Religious leaders in Afghanistan say that 
Islamic (Moslem) law forbids women to show their faces 
in public. However, many Afghans disagree. 

Afghans in the cities usually wear babouchesf, "papooshes), 
or soft, slipperlike leather shoes with curling toes. The 
nomads and farmers wear sandals or short, heavy boots. 

Recreation. The people enjoy folk dancing and rugged 
games. The most popular dance is probably the attan. 
In the attan, from 50 to 100 brightly costumed men and 
women form large circles and perform lively dances to 
the music of drums and flutes.In the game of buzkashi, 
a dead goat is thrown into a ditch. Hundreds of men 
on horseback try to grab the goat and carry it toa goal. 

During the Islamic holy month of Ramadan, the 
people do not eat or drink during daylight hours. A 
great three-day festival follows Ramadan. 

Each village has a mullah, or religious leader, who 
interprets Islamic religious law. The mullah uses his 
influence to enforce this law. 

City Life. Only three cities in Afghanistan have more 
than 75,000 people. Most of the larger cities lie in or 
near the mountains in the northern part of the country. 
The cities have gray adobe (dried brick) houses and 
dusty, unpaved streets. Tall minarets (towers) and domed 
mosques (Moslem houses of worship) make the cities look 
different from those in North America and Europe. The 
cities serve as trading centers, but a few have small fac- 
tories. See the separate articles on Afghanistan’s cities 
listed in the Related Articles with this article. 

Country Life. The farmers live in isolated farmhouses 
in the center of their fields, or in small villages nestled 
in the valleys. Walls surround most of the villages. The 
mud or stone houses stand around enclosed courtyards. 
Larger villages have mosques and a market place. Trib- 
al nomads roam the country with their livestock. 


Work of the People 


Agriculture. About go of every 100 Afghans make 
their living from agriculture. Wheat is the leading farm 
product. Other important crops include barley, millet, 
rice, corn, cotton, sugar beets, tobacco, and spices. 
Orchards and vineyards produce the grapes, peaches, 
pears, and other fruit for which Afghanistan is famous. 
Walnuts, almonds, and pistachio nuts are other im- 
portant products. The 2,000,000 wandering tribesmen 
and some farmers raise sheep and goats for meat and 
wool. The leading livestock product is the fleece-covered 
skin of the karakul lamb. 

Manufacturing and Processing. Afghanistan has no 
large-scale manufacturing. A few mills make cotton and 
wool textiles, and small factories manufacture matches, 
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leather goods, shoes, and furniture. Craftsmen working 
at home or in small shops make cotton and wool tex- 
tiles, leather goods, beautiful wool Afghan rugs, and 
other products. 

Mining. Afghanistan leads the world in the produc- 
tion of lapis lazuli, which is mined in the northeastern 
part of the country. Other valuable stones include dia- 
monds, rubies, and amethysts. The country also pro- 
duces some iron, gold, silver, salt, and coal. 

Electric Power. Steam generated by wood, coal, or 
fuel oil is the chief source of electric power. Afghanistan 
uses only about 2 per cent of its water power to generate 
electricity. The country’s power plants produce between 
38,000,000 and 45,000,000 kilowatt-hours of electricity 
a year. Plans call for the construction of hydroelectric 
plants on the Kabul, Helmand, and other rivers. 

Trade. Karakul lambskins rank first among Afghan- 
istan’s exports. Other exports include cotton, nuts, 
spices, wool, tobacco, rugs, lumber, and fresh and dried 
fruits. Imports include textiles, tea, sugar, leather, ciga- 
rettes, petroleum products, automobiles, cement, hard- 
ware, rubber goods, and machinery. Afghanistan trades 
mainly with Russia, the United States, India, and Iran. 
Afghanistan imports more products than it exports. 

Transportation. One government-owned airline and 
а few international airlines serve Afghanistan. The 
country has no railroads. Trucks, buses, and automo- 
biles travel over 5,000 miles of roads, mostly unpaved. 
The country's chief transportation route takes truck, 
donkey, and camel caravans through the historic Khyber 
Pass near Kabul (see Кнувев Pass). This pass connects 
Pakistan and Afghanistan. 

Communication. Three daily newspapers and several 
magazines are published in Kabul. The country’s only 
radio station broadcasts from the capital. All the large 
cities and many small ones have telephone systems. 
Telegraph lines link the major cities and towns. 


Activities of the People 


Education is free, and the law requires all children 
between the ages of 7 and 13 to attend elementary 
school. However, because of a shortage of schoolrooms 
and teachers, most children do not go to school. About 
95 of every 100 Afghans cannot read or write. There are 
a few secondary schools. The government-operated Uni- 
versity of Kabul was founded in 1931. 
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Kabul Road Builders use old 
and new construction methods 
Men and boys pound rocks ints 
pieces, and road rollers make 
the surface smooth. Most ef 
Afghanistan's 5,000 miles of 
roads are not paved, 


Riboud, Magnum 


The Arts. The people enjoy folk songs, ballads, and 
stories. Craftsmen make jewelry and other objects from 
gold and silver. Beautiful rugs woven by the women are 
similar to Persian rugs and are colored with dyes made 
from wild plants and herbs. 


Government 


Afghanistan is a constitutional monarchy similar to 
Great Britain. As in Great Britain, the king is the hered- 
itary head of the state. Afghanistan's constitution, 
adopted in 1931, gives most of the country’s political 
power to the prime minister, who head: the cabinet 
(see CABINET). In addition to its two-house legislature, 
Afghanistan has a Grand Assembly that meets occasion- 
ally to decide matters of great importance, such as а 
declaration of war. The Grand Assembiy usually has 
between 600 and 1,000 members, including the mem- 
bers of the legislature and representatives of the tribes. 

Prime Minister. The king appoints the prime minister. 
The prime minister and the cabinet members usually 
belong to the royal family or to a few other well-known 
families. The prime minister and the cabinct must have 
the legislature’s support to stay in office. 

Legislature. Afghanistan’s legislature consists of à 
Senate and a National Council. The king appoints the 
60 members of the Senate for life. The people elect the 
171 members of the National Council by direct popular 
vote for three-year terms. The membership of these 
bodies is fixed by law, not by the constitution, and 
changes from time to time. 

Courts. Islamic religious law, combined with laws 
passed by the legislature, forms the country’s legal code: 
The Ministry of Justice supervises the courts and ap 
points the judges. There are high courts in every district 
and province, and a high court and a supreme court at 
Kabul. Afghan courts have no juries. 

Local Government. The king appoints the governor 
of the 12 provinces for indefinite terms. The peopl? 
elect the mayors and councils of the cities for three-yea! 
terms. ‘Tribal leaders and local chiefs have great author 
ity among the nomads and farmers. 

Taxation. Taxes on imports and exports provide be 
tween 35 and 40 per cent of the income of the gover 
ment. Other important taxes include an income tax, 
land tax, grazing tax, and a tax on the sale of animals 
Many farmers pay their taxes to the government W! 
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crops vestock, or other goods instead of money. 
Politics. All men over the age of 20 may vote in 
nati clections. Women cannot vote in i 
The country has no important political parties. 
Armed Forces. The government drafts h men 
иг to keep the army at its full strength of 64,000. 
between the ages of 22 and 42 are eligible to 
! for two years. Afghanistan has a small air 


и no navy. 
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History 

Early Days. Scholars know little about the history of 
the ues that lived in Afghanistan before it became 
part he Persian Empire during the 500's в.с. Alex- 
ander ihe Great seized the area from the Persians in 
about 330 B.c., and divided it into provinces. About 
246 B.C, one of the provinces, Bactria, broke away and 
became independent. The Bactrian rulers governed 


northern Afghanistan until the 100's в.с., when tribes 
from central Asia conquered the kingdom. For the next 
700 years, Afghanistan was divided under the rule of 
Persia, India, local tribes, and Parthia (see PA&rHIA). 


Arab and Mongol Rule. Arab armies from the west 
conquered northern and western Afghanistan during 
the early A.D. 600's. The Persians again gained power in 
western Afghanistan after 750. Hindu kings ruled cast- 
ern Afghanistan (see Hinpus). Between the goo’s and 
1200s, | urkish-speaking tribes from north-central Asia 
conquered the area. 

The Mongol hordes of Genghis Khan swept over 
Afghanistan in about 1220. Mongol leaders ruled 
Afghanistan until the 1700's (see MONGOL EMPIRE). 

United Afghanistan. The Persians conquered Afghan- 
istan again in 1729. The Afghan tribes united for the 
first time in 1747, and revolted against the Persians. 
The tribal chiefs elected Ahmad Shah (1724-1773), a 
leader of the Durani tribe, as the first shah, or ruler, ol 
Afghanistan. When Ahmad Shah died in 1773, his son, 
Timur Shah (1746-1793), took the throne. Later rulers 
took the title of emir, or prince. After Timur Shah died, 
civil wars broke out between various groups competing 
for power, 

The British-Afghan Wars. Great Britain and Russia 

an to compete for control of Afghanistan during the 
early 1800s. Russia was expanding in central Asia and 
wanted an outlet to the Persian Gulf or the Arabian Sea. 
The British wanted to control Afghanistan in order to 
protect India from Russia. In 1839, British troops in- 
vaded Afghanistan from India to prevent the Russians 
from gaining control of the country. British troops with- 
drew in 1841. The British again invaded Afghanistan 
in 1878 and placed Abd-er-Rahman Khan (18442-1901) 
on the throne. In 1880, they forced Afghanistan to sur- 
render control of its foreign relations to the British gov- 
ernment in India. Habibullah Khan (1872-1919) ruled 
from 1901 to 1919. 

Independence. Amanullah Khan (1892-1960), Habi- 
bullah Khan's son, came to the throne in 1919. Two 
ycars later, the British returned control of the country's 
foreign affairs to the Afghan government. The country's 
first constitution went into effect in 1923, and Amanul- 
lah Khan began to modernize Afghanistan. He took the 
title of king in 1926, because he felt that this title was 
more dignified than emir. 

Several tribes revolted and overthrew Amanullah 


AFL 


Khan in 1929. Mohammed Nadir Shah (1883-1933), a 
former member of Amanullah Khan's government, 
overthrew the rebellious tribes later in 1929, and took 
the throne. Hisson, Mohammed Zahir Shah(1914- ) 
became king in 1933. Afghanistan remained neutral 
during World War П, and became a member of the 
United Nations in 1946. 

Recent Developments. The Afghan government be- 
gan an expanded program of economic and social de- 
velopment in 1946. This program included construction 
of irrigation projects, roads, and schools, and the de- 
velopment of new industry. The United States gave 
Afghanistan technical assistance and lent the country 
$39,500,000 to help in this work. In 1955, Russia an- 
nounced a $100,000,000 loan to Afghanistan for eco- 
nomic development. During the same year, rioting 
broke out in Afghanistan. It was caused by the refusal 
of neighboring Pakistan to allow its 7,000,000 Pathan 
tribesmen to establish a separate country if they wished. 
These tribesmen, who are related to the Pathans of Af- 
ghanistan, live near the Afghan border. Afghanistan 
and Pakistan broke off diplomatic relations over this 
issue, but resumed relations in 1957. President Eisen- 
hower visited Afghanistan on a good will tour of Eu- 
rope, Asia, and Africa in 1959, and Premier Khrushchev 
of Russia visited the country in 1960. Pact. L. Hanna 
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D. Natural Resources 
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E. Country Life 


D. Electric Power 
E. Trade 

F. Transportation 
G. Communication 


B. The Arts 


Questions 


How does Afghan clothing differ from that worn 
in the United States or Canada? 

What is the importance of the Khyber Pass to the 
Afghans? 

Who united the Afghan tribes? When? 

What part did the British play in Afghanistan's 
history? 

Why is the karakul important to Afghanistan? 

What is the Hindu Kush? Seistan? 

What is Afghanistan's chief natural resource? 

Why is so little of Afghanistan used for farming? 

What common form of transportation in the United 
States and Canada is not found in Afghanistan? 

Why can't most Afghans read or write, even 
though school attendance is compulsory? 


AFL. See AMERICAN FEDERATION OF LABOR AND 
CONGRESS OF INDUSTRIAL ORGANIZATIONS. 
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AFRICA is the second largest continent in the world. 
Only Asia is larger. Africa is as large as the combined 
land areas of the United States, Europe, and China. 
The longest river in the world, the Nile, and the largest 
desert in the world, the Sahara, are both in Africa. 

Africa is split up among nearly 50 separate countries 
and colonies, more than on any other continent. Euro- 
pean countries once governed nearly all Africa. But 
strong independence movements during the 1950's and 
1960's led many European nations to grant freedom 
to their African colonies. In 1955 independent coun- 
tries covered only about a fourth of Africa. By 1962, 
they occupied about three fourths of the continent. 

Most Africans are poor, even though the continent 
has great natural wealth. The mines of Africa produce 
more than a third of the world's gold, 95 per cent of 
its diamonds, and much of its cobalt, copper, and ura- 
nium. African farms grow three fourths of the world's 
cocoa, peanuts, and palm oil kernels. 

Less than a hundred years ago, Africa was called the 
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The Proud Face of a Ugandan Student Reflects Confidence in 


Africa, shown in color, ranks 


the continents of the world. 


Look ^ Photo 


Africa's Future. 


FACTS IN BRIEF — — — 


Area: 11,635,000 square miles. Greatest dislance: 50 
miles (north-south); 4,700 miles (east-west). Coast Umi 
16,100 miles, 

Population: 234,000,000. 
square mile. m ika 

Elevation: Highest, Mount Kilimanjaro in Tangany! 1 
(19,590 feet above sea level). Lowest, Qattara Depressi 
in Egypt (436 feet below sca level). Jas 

Physical Features: Chief mountain ranges, Ahaggar, At a 
Drakensberg, Ruwenzori, Tibesti. C ef rivers, Congo 
Limpopo, Niger, Nile, Orange, Zambezi. Chief и. 
Albert, Chad, Kariba, Nyasa, Rudolf, Tanganylk? 
Victoria. Largest deserts, Kalahari, Namib, Vice 
Largest waterfalls, King George’s, Stanley, Tugela, 
toria. 

Chief Products: Agriculture, bananas, barley, n 
cassava, cattle, coffee, corn, cotton, dates, millet, ош 
palm oil, peanuts, rubber, sheep, sisal, sorghum, rA 
tobacco, wheat. Mining, asbestos, bauxite, chrom" 
Copper ore, diamonds, gold, iron ore, lead, mangan” 


Density, 20 persons to the 


cacao, 


second to Asia in size among y 


Sahara _ 


; : г Ч Ро" Йй 
phosphates, tin, uranium, zinc. Manufacturing and Proc 


ing, cement, chemicals, textiles and clothing. 


Grasslands form broad belts that surround the tropical 
forests. These tree-dotted prairies оге called sovonnos 


Snow-Crowned Kilimanjaro is Africa's tallest mountain. 
The 19,590-ft. peak stands 200 miles south of the equator. 


a 
Ё 
В 
H 
4 


Victoria Falls, оп the Zambezi River, thunders into a 
gorge354feetdeep.The fallsaretwiceashighas Niagara. 


Pete Turner, FPG The Sahara's Shifting Sands separate Africa's Medi- 
Tropical Forests spread across the equator in west-central Africa. terranean coast from the rest of the continent. Camel cara- 
Here, people travel on rivers or on paths hacked through the forests. vans provide transportation across bleak desert wastes. 


Thomas Hollyman, Photo Researchers 


AFRICA 


Dark Continent, because so much of it had never been 
explored. Even now, little is known about some parts 
of the Sahara and tropical Africa. No one knows exactly 
how many people live on the continent. With the com- 
ing of better transportation, more and more tourists 
travel to Africa each year. Some go to visit the monu- 
ments of ancient Egypt or to work in the newly independ- 
ent countries. Others enjoy seeing wild animals in their 
natural surroundings, or hunting with gun or camera. 

Most Africans who live south of the Sahara are of 
Negroid stock. Large numbers of Arabs and Europeans 
live in northern Africa. Europeans and Asians are 
numerous in southern Africa. 


The Land and Its Resources 


Location and Size. Africa looks somewhat like а 
wide figure “7.” Oceans and seas surround the conti- 
nent except for а 100-mile strip of land in the northeast 
where the Suez Canal separates Africa and Asia. North- 
western Africa lies only nine miles from Europe at the 
Strait of Gibraltar. The African continent covers about 
11,635,000 square miles. To see the terrain of Africa and 
its political divisions, use the Color Maps with this 
article. 

Most of Africa's land surface is covered by plateaus. 
The plateaus are highest in eastern and southern Africa, 
where large areas stand more than 7,000 feet above sea 
level. Here and there, as in the Sahara, mountain peaks 
tower above the plateaus. In central and western Africa, 
most of the plateaus are no higher than 3,000 feet above 
sea level. Eastern Africa has a number of deep, long, 
narrow valleys called rift valleys. These rift valleys have 
many long, narrow lakes. 

Natural Regions. Africa has three important vegeta- 
tion, or plant, regions. These are: (1) forests, (2) grass- 
lands, and (3) deserts. 

Forests cover a little less than a fifth of the continent. 
Tropical rain forests extend along the coast of the 
Gulf of Guinea, and far eastward along the equator. 
Dryer forest regions lie along the rift valleys of eastern 
Africa and on the high plateaus south of the Congo 
River Basin. Evergreen forests grow in the extreme 
northern and southern parts of Africa. 

Grasslands surround the rain forests on the north, east, 
and south. They cover more than two fifths of Africa. 
Grasslands called savannas form two broad belts to the 
north and south of the rain forests. Tall grasses and 
clumps of low trees thrive on the savannas. Areas 
called bushlands, with short grasses and thorny bushes, 
lie north, east, and south of the Savannas. 

Deserts cover about two fifths of the continent. Im- 
portant African deserts include the Sahara in the north, 
and the smaller Namib and Kalahari deserts in the 
south. They have little or no vegetation. 

Coastal Waters. Africa is surrounded by the Medi- 
terranean Sea, the Red Sea, the Indian Ocean, and the 
Atlantic Ocean. Its 16,100-mile coast line is short com- 
pared with the vast size of the continent. The smooth 
coast has few bays that provide good harbors for ships. 
At many port cities, ships anchor offshore. 

Islands. Only a few islands lie near the coast of 
Africa. Madagascar, the fourth largest island in the 
world, is 250 miles off the east coast, in the Indian 
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Ocean. The Comoro Islands are west of Madag 
and Réunion and Mauritius are to the cast. The | } 
Cape Verde, and Madeira islands lic in the 
Ocean, off the northwest coast of Africa. Ferna 
Sao Tomé, and Principe are in the Gulf of Guin 

Mountains. The highest mountain peaks are nes 
rift valleys of eastern Africa. They include № 
Kilimanjaro (19,590 feet) and Moun: Kenya (l 
feet). The Atlas Mountains in the northwest are Af 


—— COUNTRIES AND COLONIES OF AFR 


NAME AREA POPULATION 
(so. мт.) 
Independent Countries 
Cameroun 166,489 3,085,000 
Central African 
Republic 227,118 1,127,000 
Chad 466,640 2,350,000 
Congo 904,754 12,660,097 
Congo, Rep. of the 125,890 753,000 
Dahomey 44,713 1,680,000 
Egypt 386,198 19,021,840 
Ethiopia 453,000 18,000,000 
Gabon 98,283 394,000 
Ghana 91,843 4,118,450 
Guinea 106,200 2,709,000 
Ivory Coast 124,550 2,490,000 
Liberia 43,000 1,500,000 
Libya 679,350 1,091,830 
Madagascar 228,000 4,540,000 
Mali 465,050 3,650,000 
Mauritania 419,390 620,000 
Morocco 171,374 9,200,000 
Niger 459,180 2,390,000 
Nigeria 350,291 29,730,874 
Senegal 76,153 2,250,000 
Sierra Leone 27,669 2,000,000 
Somali Republic 246,137 2,047,000 
South Africa 472,494 12,677,452 
Sudan 971,450 10,262,506 
Tanganyika 362,688 8,777,747 
Togo 21,500 1,186,000 
Tunisia 60,165 3,783,169 
Upper Volta 105,879 3,340,000 
Non-Independent Territories 
Algeria (Fr.) 846,124 — 9,529,726 Algiers 
Angola (Port.) 481,351 4,145,266 Luanda 
Basutoland (G.B.) 11,716 641,674 Maseru 
Bechuanaland 1 
(G.B.) 275,000 ^ 327,305 Mafeking 
British Cameroons 34,081 1,440,509 Buea 
Gambia (G.B.) 4,003 279,686 Bathurst 
Kenya (С.В) 294,960 5,405,966 Nairobi 
Mozambique 297,731 5,738,911 Lourenço 
(Port.) Marques 
Portuguese Guinea 13,948 510,777 Bissau 
Rhodesia and 
Nyasaland, 
Fed. of (G.B.) 490,605 7,230,000 Salisbury 
Ruanda-Urundi 
(Belg.) 20,916 4,645,000 Usumbura 
Somaliland, French 8,500 46,391 Djibouti 
South-West Africa 
(South Africa) 317,725 418,107 Windhoek Д 
Spanish Guinea 10,800 198,663 Santa Isabel 
Spanish West 
Africa 103,030 51,922 Sidi Ifni 
Swaziland(G.B. 6,705 255,000 Mbabane 
Uganda (G.B.) 93,981 4,958,520 Entebbe 
Zanzibar (G.B.) 1,020 264,162 Zanzibar 
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AFRICA 


The maps on this page show the variations in rain- 
fall, population, and surface temperatures across 
the continent. They also indicate the principal ways 


the people earn their living. 


POPULATION 


Population density reaches 6,500 persons 
per squore mile on the lower Nile River. 


ECONOMIC ACTIVITY 


Most notives move occasionally to find 
new soil for their crops or fresh pasture, 


MANUFACTURING MINING 
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AGRICULTURE 


Non-Agricultural Areas 
Nomadic Herding 
Livestock Ranching 
Shifting Cultivation 
Primitive Fixed Agriculture 
Intensive Subsistence Agriculture, Rice 
Intensive Subsistence Agriculture, 
Plantation Agriculture 
Commercial Livestock & Crop Farming 
Subsistence Crop & Livestock Farming 
Fruit & Vegetable Farming 
Mediterranean Agriculture, Wi 
Vine & Other Fruits Dominant 


= Important Fishing Areas 


Dominant 


heat, Barley, 


Rice Unimportant 


AVERAGE YEARLY RAINFALL 


Some places along the west-central coost 
receive over 150 inches of rain each year. 


(inches) 


60-80 
over 80 


TEMPERATURE REGIONS 


Only five small areas of Africa have a 
cold winter region. 


Surface Temperature Regions 


H| Hot Summer & Соо! Winter 
Hot Summer & Mild Winter 
| | Always Mild 


Always Hot 


The seasons south of the equator are 
opposite of those north of the equator. 
(onuary-summer, July-winter) 


Port Elizabeth 


NI 


BARBARY SHEEP 


RED DEER 


PIGMY ELEPHANT 


LEADING ANIMALS OF AFRICA 


The mop shows where the animals of Africa most 
commonly live. Many of them alsolive in other parts 
of Africa. See ANIMAL (color pictures, Africa). 
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longest range. They rise along the Mediterranean Coast 
from Tunisia to Morocco, and reach heights of over 
13,000 feet, Some of the mountain areas in the Sahara 
rise to heights of more than 10,000 feet. Smaller moun- 
tain ranges stand in Guinea and Cameroun. 

Rivers. Africa has six large rivers—the Nile, Congo, 
Limpopo, Niger, Orange, and Zambezi. The 4,160-mile 
Nile, which empties into the Mediterranean Sea, is the 
longest river in the world. But the Congo carries more 
water to the sea. The Zambezi and Limpopo empty 
into the Indian Ocean. All other important African 
"vers flow into the Atlantic Ocean. 

The rivers rise in the highlands and flow toward the 
coasts. They form rapids and waterfalls where they 
drop to lower plateaus and finally to the coastal plains. 
The falls and rapids make transportation by river diffi- 
cult or impossible. Europeans built railroads to carry 
travelers and cargo around some falls. The Nile has six 
cataracts, or series of falls, between Khartoum and 
Aswán. Victoria Falls, one of the Seven Natural Won- 
ders of the World, are on the Zambezi River. 

The many falls and rapids provide a tremendous 
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source of potential power. Africa has more than a third 
of all the potential water power in the world. In the 
1950's, the people used less than 1 per cent of this power 
to generate electricity. But Africa's growing towns 
and industries have created a demand for more electric 
power. Many countries planned to build new hydro- 
electric plants during the 1960's. 

In the Sahara, rivers other than the Nile are dry most 
of the year. After a heavy rain, great quantities of water 
may roar down these wadis, or dry river beds, and de- 
stroy life and property. 

Lakes. The second largest continent has the second 
largest fresh-water lake in the world. Lake Victoria, 
covering 26,828 square miles, lies in a shallow de- 
pression of the East African plateau. Only Lake Su- 
perior in North America is larger. Lake Victoria is one 
of the main sources of the Nile River. 

Smaller lakes—some fresh, some salt—lie in the rift 
valleys to the south and west of Lake Victoria. One of 
these is Lake Tanganyika, the longest lake in the world. 
It is more than 400 miles long, or nearly as long as the 
state of Florida. The dam in the Kariba Gorge of the 
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Bernheim, Photo Researchers 
A Berber Herdsman pauses at an oasis in the 
Sahara region of Morocco. Most of the Cauca- 
sian peoples of Africa live north of the desert. 


An Arab Woman in Algeria identifies 
herself at an election by lowering her veil. 
Arabs first entered Africa in the A.D. 600's, 


PEOPLE OF AFRICA 


Zambezi River has created a lake that is more than 150 
miles long. Named Kariba Lake, it is the longest man- 
made lake in the world. 

Some rivers in the drier parts of Africa do not reach 
the sea. They form inland lakes or swamps. Lake Chad, 
a shallow body of water in north-central Africa, is the 
largest of these river-made lakes. 


Much of Africa is dry. About half the continent re- 
of rain a year. The heaviest 


, in the Congo River Basin, 
and along the Southeastern coast. Some places alon 


the Sahara. In parts of these deserts, 


See the Average Yearly Rainfall 


Plant Life. The plant life of northern Africa re- 
sembles that of southern Europe. Cork, oak, and olive 


trees, and many varieties of semitropical plants, thrive 
in this area, 
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Weldon King, FPG 
A Shopkeeper in Mozam- 
bique displays coconuts ato 
market. Most African Negroes 
live south of the Sahara, 


Kay Lawson, Rapho-Guillumette 


wadis (seasonal streams) and in places where springs 
come to the surface or water can be pumped from well 
to form oases (see Oasis). Date palms are grown № 
many oases on the Sahara. They provide an important 
source of food for people who live on ihe desert. 

Animal Life. European explorers of the 1800's told of 
countless numbers of wild animals in Africa. Theit 
exciting stories of this wildlife attracted big-game hunt- 
ers and naturalists from many parts of the world. 
Continuous hunting and increased settlement have 
greatly reduced the size of some of the game herds. But 
many varieties of wild animals still thrive south of the 
Sahara. The 8,000-square-mile Kruger National Park 
in South Africa is one of the world’s largest game pre 
serves. 

Antelope, giraffes, zebras, buffaloes, and rhino 
eat grass and young leaves on the open savannas all 
tree-dotted bushlands. Flesh-eating animals that prey 
on them include lions, leopards, hyenas, and jackals 
Elephants once roamed across much of the continent 
Thousands were killed for their ivory tusks. Today, 
large elephant herds are common only in eastern ат 
Southeastern Africa. Monkeys, chimpanzees, and g 
tillas make their homes in the thick tropical n 
forests. Crocodiles and hippopotamuses thrive in 
tropical rivers and swamps. ‘The people of the e 
and Somalia use camels for transportation. See ANIMA 
(color. pictures, Africa), ў, 

irds and reptiles are plentiful almost етуи 
except in the deserts, Many of the birds have beauti Е 
feathers, but few of them sing. Ostriches live in southe 
Africa and in the western Sahara. M n 

Minerals. Africa's rich mineral deposits provide к 
materials for industries їп many parts of the vo 
Diamonds and gold are found widely in western, a 
tral, and southern Africa. Geologists believe that К, 
iron ore deposits of tropical Africa are among the lead 
in the world. One of the largest reserves of copper 0 
in the world lies in southern Congo and adjoining 
areas of Northern Rhodesia. Congo also has large E 
nium deposits. Important petroleum fields lie in ! 
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Маге Riboud, Magnum 
А Surveyor in Ghana helps plana 
harbor. African nations are try- 
ing to troin men for skilled jobs. 


northwestern part of the Sahara and around the Gulf ot 
Guinea. Other minerals found in Africa include asbes- 
tos, bauxite, chromite, coal, cobalt, lead, manganese, 


phosphates, platinum, silver, tin, and zinc. 
The People 


Large arcas of Africa are nearly empty of people. The 
deserts and dry forests that cover much of the continent 
provide little opportunity for the people to make a 
living. 

In contrast, a few fertile farm areas in Africa support 
large nuribers of people. The valley of the lower Nile 
River has an average of 1,000 persons to the square 
mile. Other densely populated regions include Nigeria, 
the lakes region along the rift valleys of eastern Africa, 
and the southeastern coastal areas. The densely popu- 
lated arcas raise the average population of the continent 
to about 20 persons to the square mile. But this is still 
low, compared to an average of 55 persons to the square 
mile for the world as a whole. See the Population Map 
with this article. 

Racial Groups. Probably more than 70 of every 100 
Africans are of Negroid stock. Most of the rest are 
Caucasoids or people of mixed ancestry. No one knows 
exactly how many persons belong to the various racial 
groups. In some parts of Africa, no census has ever 
been taken. In addition, Africans of different racial 
origins have intermarried for thousands of years. These 
people belong to no single racial group. Scientists 
simply say they are of mixed origins. See also Races or 
Man (Caucasoids; Negroids). 

Negroes live mostly in the part of Africa that lies 
South of the Sahara. Experts estimate that more than 
150,000,000 people of Negroid stock live in Africa. 
Some anthropologists have divided the Negroid peoples 
of Africa into four broad groups, based on their phys- 
ical traits. These groups are: (1) the “true” Negroes, 
(2) the Pygmies, (3) the Nilotes, and (4) the Bushmen 
and Hottentots. 

The “true” Negroes are the largest group of Negroid 
Peoples. Most of them have light brown to brown- 


A Tribal Queen rules thousands of 
Nilotes, who live near the source of the 
Nile River. Many of the men and women in 
Nilotic tribes stand more than 7 feet tall. 
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Pygmy Hunters stalk antelope and other 
wild animals with poisoned arrows. Few pyg- 
mies are more than 4 feet 10 inches tall. 


black skins, kinky hair, broad noses, and thick lips. 
Those who live on the southern fringes of the Sahara 
and in eastern Africa show some intermixture with 
Caucasian peoples. Negroes living in these areas tend 
to have thin lips and narrow noses. 

Pygmies live mostly in the tropical forests surround- 
ing the headwaters of the Congo River. Only about 
100,000 of these people live in Africa. The Pygmies re- 
semble African Negroes, but are much shorter. Few of 
them grow taller than 4 feet 10 inches. 

The Nilotes are a group of tall people who live near 
the headwaters of the Nile River. Many Nilotic men 
and women stand 7 feet tall. Geographers estimate that 
at least 10,000,000 of these Nilotic peoples live in 
Africa. 

The Bushmen and Hottentots are short, but not as 
short as Pygmies. They have yellowish-brown to yel- 
lowish skin. Bushmen live in and around the Kalahari 
Desert, and number about 50,000 persons. The 25,000 
or so Hottentots live mostly in South Africa. Many 
Hottentots intermarried with the early Dutch settlers 
of South Africa. Their descendants form part of the 
so-called “coloured” groups living in Cape Province 
and elsewhere in South Africa. 

Caucasians live chiefly in the region north of the 
Sahara and in southern Africa. These people tend to 
have thin lips, narrow noses, and skin colors that 
range from white to dark brown. The Caucasians of 
Africa fall into three basic groups: (1) the Mediter- 
ranean Caucasoids, (2) Caucasoids who moved to 
Africa бош Europe during the last 300 years, and 
(3) Caucasoid peoples of Asian ancestry. 

One group of Mediterranean Caucasians has lived in 
Africa since before recorded history. This group includes 
the Berbers of the Atlas Mountains region and the 
nomadic Tuaregs of the Sahara. The Arabs form the 
second large group of Mediterranean Caucasians. Their 
ancestors invaded northern Africa in the А.р. 600's. 
Most of these Arabic peoples live in Morocco, Algeria, 
Tunisia, Libya, and the desert regions of Egypt. 

More than 5,000,000 Europeans live in various parts 
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Nomadic Herdsmen wander over vast areas seeking gren 
Pastures for their cattle. Masai tribesmen of eastern ARE 
keep cattle as a symbol of wealth. They never kill their anima! 


Arabs in Northern Africa live mostly in crowded cities 
along the Mediterranean Seo. The covered city streets provide 
shade to protect the people from the brilliant desert sunlight. 
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Coiro, Africa's Largest City, stands at the continents north 
eastern More than 2,000,000 persons live in the city 


Tribal Chieftains contro! the lives of 
millions of Africom. A Nigerian chieftain 
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moy rule more then 200,000 tribesmen 


Graceful Watusi Dancers add color and excitement to an African celebra- 


tion. These toll tribesmen live on the open grasslands of east-central Africa 


New and Old Housing stand side by side near a copper mine in the Congo. 


Many African mines and plantations provide modern housing for their workmen. 


Consett а Huber 


Students in Guinea study in о simple, one- 
room school. Most African governments ore 
working hard to improve education for Negroes. 


Look Magazine Photo 
Office Workers in Nigeria ride to 
their jobs on bicycles during the morning 
"rush hour" in the coastal city of Lagos. 


of Africa. Most of them are descendants of people who 
settled in Africa starting in the 1600's. About half 
these people live in South Africa. Most of the rest 
live near the coast of the Mediterranean Sea. 

Nearly 500,000 Caucasians of Asian ancestry live in 
eastern and southeastern Africa. Many of them are 
descendants of people who moved to Africa in the 
1800's from India and southwestern Asia. 

Languages. Many Africans who live in colonies, or 
former colonies, speak the language of the Europeans 
who settled the area. Е rench, English, and Portuguese 
are the most common European languages spoken in 
Africa. Merchants in eastern Africa speak Swahili, a 
tongue that combines Bantu and Arabic words (see 
Bantu; SWAHILI). Many South Africans speak Afrikaans, 
a language that developed from the Dutch spoken by 
early European settlers of the region (see AFRIKAANS), 
But the chief languages of Africa are the more than 800 
native languages and dialects. Scholars classify these 
native languages in many ways. One way is to divide 
them into the following four major groups. 

Niger-Congo group includes the Bantu languages, the 
most widely spoken languages of African Negroes. 

Macro-Sudanic languages are spoken in the areas 
along the southern border of the Sahara. Many Negroes 
who speak these languages are Moslems, 

Click languages include Khoisan, which is spoken by 
Bushmen and Hottentots. Many consonants in these 
languages are pronounced with a clicking sound. 

Afro-Asiatic languages include the Semitic tongues 
Spoken by Egyptians, Arabs, and Bedouins of northern 
Africa and by some Negroes in the western Sudan. Т hey 
also include the Hamitic languages spoken by the peo- 
ple north of the Sahara, by the people of the Upper 
Nile area, and by Ethiopians and Somalis. 


Ways of Life 


Farmers, At least 90 of every 100 Africans make their 


living from agriculture. Many African farmers still 
grow only enough food for their own lanes 


Most farmers living in the. tropical forests or in the 
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A Farmer's Wife guides a crude plow while her husband tends {Не team of ox 
Farming methods have not changed for hundreds of years in most parts of Africa. 


AFRICANS AT WORK 


bushlands practice a form of farming called shifting 
cultivation. They clear a section of nearby forest or 
bushland for their fields. The people grow food crops 
such as manioc, beans, corn, millet, bananas, and 
yams. The soil in their fields tends to lose its fertility 
after a few years of cultivation. Then the people cleat 
а new area, and allow the old one to grow up again 
as forest or bush. Sometimes an entire village must 
move to a new region because all the nearby land 
has become unpreductive. 

In the bushlands, farmers often raise a few cattle; 
sheep, and goats in addition to their food crops. These 
animals provide meat, milk, and butter, and wool К 
make clothing. In the tropical rain forests, the deadly 
tsetse fly carries а disease that makes it almost im 
possible to raise cattle (see Т Fry). The forest 
dwellers depend mainly on fish, insects, and small gamê 
animals for meat. 2 

Some farmers live in fertile areas where it is ug 
necessary to move from place to place. Many Egyptian 
and-Sudanese farmers, for example, cultivate the samê 
fields year after year. They raise cotton and а variety 
of grains as cash crops, and sell them at nearby E 
kets. They also grow many kinds of garden crops ^9 
their own food. Most farmers of this type own only 
few acres of land. Ў 

Many Europeans own farms in Algeria, Kenya 
Southern Rhodesia, and South Africa. Most of thes? 
farms are large and prosperous, compared to the E 
farms owned by African farmers. The European йш 
often hire large numbers of African laborers to hej 
cultivate their fields and harvest the crops. The im | 
laborers usually work for the Europeans only E 
short time. Then they return to their own small far 
in the forest or bush. bs 

Herdsmen live in many parts of Africa. The Ara 
and Bedouins of the Sahara move their herds of ne 
goats, and camels from place to place in search a 
forage. These people trade their animals for dates e 
other food crops raised by farmers on the desert 04 a 
Most desert nomads live in tents. They wear 100 


۹ "ane Rawson, Photo Researchers 
Going to Market, women in Tangan- 
yika carry freshly cut bananas on their 
heads, Poor roads make it difficult to 
transport goods in much of Africa. 


robes to protect themselves from the hot sun and wind- 
blown sand. 

Many herdsmen in the bushlands are also nomads. 
Their cattle sometimes crop the pastures so close to the 
ground tliat the grasses die. Then the herdsmen must 
find new pastures. Their homes are usually simple 
shelters made of wood and skin. Some tribes in eastern 


Africa refuse to sell their cattle or kill them for food. 
They believe cattle are a symbol of wealth and social 
position. These tribes live on the milk and blood of 


their animals and on meat from antelope and other 
game animals, 

Some herdsmen in Africa do not wander from place 
to place. The Zulu, Basuto, and Bechuana of South 
Africa live in permanent villages. These villages, called 
kraals, consist of groups of huts surrounded by fences. 
In the center of each village is another fenced area 
for the animals. Most of the huts are round. The 
people build them by plastering mud over a frame- 
work of branches. The roofs are usually thatched with 
grasses or palm leaves. 

Hunters make their living by killing wild animals 
and by gathering food plants that grow wild in the 
forests or on the plains. Fewer than 100,000 Africans 
live solely in this way. 

Pygmies of the Congo River Basin use poisoned ar- 
rows to hunt birds, buffaloes, monkeys, and small game. 
They also gather wild vegetables and bananas and 
other edible fruits from the tropical forests. Sometimes 
they trade the animals they have killed for grain and 
other farm products. Because they live near the equator, 
Pygmies need little or no clothing and generally wear 
Done. They rarely live in permanent homes. A few 

ygmies build tree houses, but most live in shelters 
made of twigs and branches. 

The Bushmen of the Kalahari Desert also live pri- 
marily by hunting and gathering. They sometimes 
build shelters of branches or grass to protect themselves 
from the cold desert nights. During warm periods of the 
Year, they usually live in the open. 

Tribal Life is still very important in much of Africa 
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Skilled Mill Workers shape huge 
logs into lumber. African hardwoods 
are used in making fine furniture. 


The Twentieth Century Fund 


Miners in Liberia drill to reach rich de- 
posits of iron ore. A large part of Africa's 
great mineral wealth remains to be developed. 


south of the Sahara. Many Africans continue to feel 
a stronger loyalty to their tribal leaders than to gov- 
ernment leaders. Welding the tribes into nations is 
one of the major problems facing the countries south 
of the Sahara. 

Most African tribes consist of several families. One 
family is usually considered the ruling group and pro- 
vides the chief or king of the tribe. The oldest member 
of the ruling family is often the chief. Families tend 
to be organized in the same way, with the oldest 
member serving as leader. An African family usually 
does not include just a father, mother, and children. 
It also includes grandparents, uncles, aunts, cousins, 
and so on. Members of the family own land and other 
property in common. Many African tribes believe that 
the dead can influence the affairs of the living. To 
them, the family includes both living relatives and the 
generations of relatives already dead. 

Family ties are so strong in many tribes that a man 
cannot marry unless his family approves of the bride. 
When a marriage takes place, the husband gives the 
bride's family a present, sometimes known as “bride- 
wealth." In eastern Africa, this present is usually 
cattle. The more valuable the bride, the greater the 
number of cattle that are given as a present. Among 
tribes in which men can have more than one wife, a 
rich chief with great herds of cattle may be able to 
afford many wives. But economics and changing cus- 
toms have reduced the popularity of polygamy, or having 
more than one wife. Today, most tribal Africans have 
only one wife. 

City Life. Most large African cities are seaports. The 
deserts of northern Africa forced the Arabs to build 
their cities near the shores of the Mediterranean 
Sea. South of the Sahara, nearly all large cities were 
built by Europeans as centers for the export of African 
products. Europeans founded these cities near the 
seacoasts for a number of reasons. Travel was diffi- 
cult to the interior, the climates there were harsh, 
and fatal diseases were common. As some of these 
difficulties were overcome, Europeans began to settle 


95 


Schulthess, Black Star 
Wall Paintings in Tanganyika are often drawn in а stiff and life- 
less style. But the brilliant colors make them eye-catching decorations, 
Wild animals of the grasslands are a common subject for the paintings, 
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Otto Lang, Photo Researchers 
Skilled African Sculptors carve lifelike wooden 
figures of men and animals. Bakuba artists living in the 
Congo begin their work with a solid block of wood. 


Fredericks, Photo Researchers 
Weavers of Western Africa have produced fine textiles for hun- 
dreds of years. Craftsmen of the Bamako tribe in Mali weave their 
fabrics by hand. They usually work outdoors on crude wooden looms. 


Pete Turner, FPG 
Bold, Colorful Designs Decorate Walls in the 
villages of the N'Debele tribesmen of South Africa. 


Pottery Makers in Guinea draw bright patterns on 
their wares, Open-air markets display their products. 
Bernheim, Rapho-Guillumette 
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Thomas Hollyms Я Photo Researcher 
Tunisian Basketmakers work long hours to produce their graceful 
sturdy baskets. Delicate designs decorate their finer products. Most of 
the baskets serve as storage containers on farms for fruits and grains 


Courtesy Mr. and Mrs. Albert H. Newman 
A “Magic Doll" is supposed to have spe- 
cial powers. Many African Negroes believe 
such fetish figures make wishes come true. 


Courtesy Mr. and Mrs. James W. Alsdorf 
A Dance Mask is carved to represent a spirit or supernatural 


being. Negro tribesmen wear these masks at religious ceremonies. & D" 
ч... JA 
سنه حا فن‎ 
Facsimile of Prehistoric Rock Painting, Denver Art Museum 
Wooden Statues serve а religious Prehistoric Art adorns rock walls in 
purpose. Some Negroes believe many parts of Africa. Ancient artists in 
that spirits live in these statues. Rhodesia painted these graceful figures. 


The Art Institute of Chicago 


Courtesy Мг. and Mrs. James W. Alsdorf 
Bronze Animal Heads were made 
at Benin, Nigeria, from the 1300's to 
the 1800's. Benin sculptors learned 
to cast bronze from artists at Ife. 


Stephanie Dini 


An Ancient Коне H ns, Photo Researchers 
ааа ead found at Ife, 
eee IS considered one of the finest 
а made. Bronze sculptures were cast 
© between A.D, 1000 and the 1400's, 
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away from the seacoasts. Today, there are many fine 
towns in the interior. 

The Europeans live in much the same way in all 
African cities. Most of them work in government or 
industry. They generally supervise the work of others, 
and relatively few have unskilled jobs. They fre- 
quently live in residential areas that are separate from 
the areas where Negroes or Arabs live. Their homes 
and apartment buildings look much like those in any 
American or European city. 

In northern Africa, Arab government officials and 
wealthy merchants live in the same areas as the Euro- 
peans. They wear modern business suits, and work in 
office buildings of the central business district. But 
most Arabs live in separate sections of the cities. Their 
low adobe or stone homes are crowded together on 
narrow streets. Busy bazaars, or market places, line the 
streets and open squares. In contrast to the wealthier 
Arabs, the men who live in these districts usually 
wear long, flowing robes, like the nomads of the desert. 
Because of Moslem custom, most of the women con- 
tinue to wear veils. 

Life among Africans in the cities varies greatly. 
Most Africans are not city-born. They move to the 
cities from rural areas in search of work and a better 
life. Most of them cannot read or write, and they can 
get only low-paying jobs as laborers. They often live 
in slums of tar-paper shacks. Some countries have built 
large-scale public housing projects for these people. 
The uneducated Africans in cities feel fortunate if they 
live in public housing projects and own a few pieces of 
furniture. 

Africans with a high school or college education gen- 
erally do much better in the cities. In Negro countries, 
such as Ghana or Nigeria, Africans hold all kinds of 
jobs, including executive positions in government and 
industry. African civil servants and businessmen live 
in the same neighborhoods as Europeans. But in 
countries dominated by Europeans, such as South 
Africa, few Negro Africans hold responsible jobs, re- 
gardless of their education. 


Industry and Trade 


Agriculture. Countries in western Africa export 
nearly three fourths of the world's palm-oil kernels, used 
in making soap and cosmetics; cacao, the source of 
cocoa and chocolate; and peanuts. More than two 
thirds of the world's supply of sisal, used in making 
binder twine and торе, comes from eastern Africa. 
Farmers in Egypt, Sudan, and east-central Africa export 
over half the world’s cottonseed, and nearly a fifth of its 
cotton fibers. Loggers in tropical forests cut about a fifth 
of the world’s hardwood logs. Africa also exports large 
quantities of bananas, citrus fruits, coffee, dates, olives, 
rubber, tea, and tobacco. 

Many other crops are also raised in Africa. Most of 
these are sold in local markets, and do not affect world 
trade. Farmers in northern Africa raise barley, figs, 
grapes, and wheat. Barley and wheat are also grown 
in the Nile River Valley, along with corn and sugar 
cane. Farmers in central and western Africa grow 
manioc, millet, rice, and sorghum for local markets. 
Those living in the drier areas also raise cattle. Corn, 
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grapes, tobacco, vegetables, and wheat come frg 
farms in southern Africa. South African ranches provide 
cattle, sheep, and wool. 

Mining. About 95 per cent of the world’s supply d 
diamonds comes from Africa. South Africa produ 
most of the jewelry diamonds. Industrial diamond 
come from Congo, Angola, Sierra Leone, and Tangar 
yika. South Africa is also the chief gold-mining area d 
the continent. Other important minerals from Sout 
African mines include coal, iron, limestone, copper, and 
manganese. 

Nearly а fifth of the world’s copper comes from Cong 
and adjoining areas of Northern Rhodesia. Congo aly 
has large uranium deposits, and produces three fourths 
of the total cobalt supply. Iron orc is mined in Algeria, 
Liberia, Morocco, Sierra Leone, and in several area 
of southern Africa. Ghana produces important quanti 
ties of manganese. Petroleum fields in the Saha 
region of Algeria and in Angola, Gabon, and Ni 
began production in the late 1950's. 

Manufacturing has developed slowly in most parts 
Africa, but its value grows every year. Most тапш 
turing is centered in Congo, Egypt, Kenya, Soul 
Africa, and Southern Rhodesia. Manufactured products 
include textiles and clothing, meta! goods, chemical 
cement, food products, woodwork, and small but in- 
creasing amounts of iron and steel. 

Transportation and Communication. Africa has onl 
about 42,000 miles of railroads, or about a fifth as many 
as the United States. Many African railroads run only 
few miles inland from coastal ports. Others serve as by 
passes around waterfalls and rapids. The only trans. 
continental railroad links Lobito, on ihe Atlantic Coast 
of Angola, with Beira and Lourenço Marques, 9 the 
Indian Ocean in Mozambique. Мох! parts of Africa ctl 
be reached by automobile in the dry season. But i 
rainy weather, many roads become impassable. Steal™ 
ers carry freight and passengers on most of the large 
rivers and lakes. Airlines link all of the larger Afric 
cities. 


The telephone, telegraph, and radio send M | 


quickly to most parts of the continent. Several countii? 
also have television stations. In remote parts a 
forests, the bush telegraph, or messages sent by dtu | 
sometimes provides communication. Many forest dve 


ers have radio sets, and the bush telegraph is Jess impo" | 


tant than it used to be. 


Social and Cultural Achievements 


A n ; И indepen 
Education is a major problem in the newly indep 


ent African nations. These countries suffer from w 
ages of trained people for management jobs LA 
ment, industry, and trade. For hundreds of yeats p 
men held all the important jobs and little ае 
paid to training Africans in colleges and tec cil 
schools. Only about 10 of every 100 adult African 
read and write. This makes it difficult to comm 
modern ideas of health and government to the peo 

African governments strongly encourage an 
and all the large cities have public elementa дї 
high schools. There are still large rural areas Фа Jon! 
no public schools. Many of these areas € j 
been served by missionary schools. Providing P^ 
schools in rural areas is the most difficult and imp° 
step to improve African education. 


educat!" | 


In the past. almost all African students who wanted 


a college education had to go to Europe or North 
America. loday, many parts of the continent have 
well-equipped universities. But many young Africans 
still cannot go to college because there are not enough 
classrooms 

In many tribal and Moslem areas, education remains 
largely in the hands of parents, elders, and priests. In 
these areas. boys are taught how to farm and hunt. 
Girls learn child care and how to be good wives. As 
the children grow older, they also learn the customs 
and history of their people. In some areas, the young 
men must undergo tests of strength and bravery before 


they become adults. 

Religion. More than half the people of Africa, in- 
cluding most Bantu- and Sudanese-speaking Negroes, 
have their own tribal religions. Many of these religions 
teach that everything in nature, even rocks and rivers, 
has spirits. The spirits can have a good or a bad in- 
fluence on human lives. This belief is called animism 
(see Animism). Many Africans also believe that dead 
ancestors can affect the affairs of the living. Some 
believe that witch doctors have the same power. 
Many African religious ceremonies express a wish that 
the spirits will bless the people with more children, 
food, protection, or health. See also Voopoo. 

Most of te 50,000,000 persons living in northern 
Africa are Moslems. Increasing numbers of people in 
western, central, and eastern Africa are joining the 
Islamic faith. In all, about 100,090,000 Africans are 
Moslems. No one knows exactly how many people in 
Africa are Christians. Experts estimate that no more than 
35,000,000 Africans belong to the various Christian 
churches. This number includes about 5,000,000 Egyp- 
tians and Ethiopians who belong to the Coptic Church. 

The Arts. North Africa has produced some of the 
Most important art in history. World art, architecture, 
literature, and sculpture owe much to the ancient peo- 
ples of Egypt, Libya, and Morocco. 

People outside Africa did not know much about the 
arts of other areas until the 1900. Today, people 
throughout the world admire the arts of Negro Africa. 
Artists in Europe and America study Negro art, and 
often use African artistic ideas in their own works. 

Most Negro art objects serve some useful purpose. 
The people decorate religious objects, tools, and furni- 
ture. Many arts of Africa declined after the colonial 
powers began selling the people factory-made tools and 
other commercial goods. Since World War II, this 
trend has slowed. A wider appreciation of tribal art has 
Created a market for Negro works. As a result, many 
Negroes have returned to artistic occupations. 

Sculpture and Handicrafts. Many tribal artists skillfully 
carve figures from wood, ivory, and horn. From А.р. 
1000 to the 1400's, Nigerian artists cast objects in 

топле, gold, and other metals by the cire perdue, or lost 
Wax, method (see Зсотртове [Casting]). Some African 
Sculptors still cast metal figures that have a religious or 
magical purpose. ‘The style differs from tribe to tribe. 
In some places, artistic works are highly lifelike. In 
Others, the style is almost abstract. Many Negro tribes 
produce pottery, baskets, and grass cloth. 

Literature of African Negroes consists largely of folk- 
lore and myths. It includes imaginative stories about 
ancestors and nature spirits. The people also enjoy prov- 
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erbs and riddles. These tales are handed down through 
the generations by word of mouth. Scholars have col- 
lected many African tales and myths and translated 
them into English. 

Music and Dance. Most African music is composed to 
accompany religious ceremonies and dances. The music 
has subtle and complex rhythms. Its influence may be 
heard in jazz, spirituals of American Negroes, and 
Latin-American music. Most Africans like to express 
their emotions through the rhythmic movement of 
dances. Their dances dramatize war, love, hunting, 
mourning, and worship. African musical instruments in- 
clude trumpets, saxophones, violins, and guitars, as well 
as drums, clappers, flutes, xylophones, horns, and other 
more traditional instruments. 


History 


Man has lived in Africa since long before the dawn 
of history. A primitive manlike creature called Rin- 
janthropus roamed the plateaus of eastern Africa at least 
700,000 years ago, and perhaps as long as 1,750,000 
years ago. Scientists have not discovered any possible 
ancestor of mankind older than Zinjanthropus. See 
PREHISTORIC MAN. 

Early Days. The Egyptians of northern Africa devel- 
oped а system of writing about 3300 в.с. Historians know 
much about the ancient Egyptian civilization because 
of the wealth of written material these peoples left. 
Most Negroid peoples did not know how to write. As a 
result, little is known about the early history of Africa 
south of the Sahara. 

Northern Africa. Egypt, in northeastern Africa, is the 
home of one of the world’s first civilizations. Egyptian 
civilization dates back to before 3400 в.с. The ancient 
Egyptians rose to power on the wealth provided by the 
fertile farm lands of the Nile River Valley. They built 
the huge pyramids starting about 2700 в.с. Phoenician 
merchants from the Middle East established regular 
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trade with the Egyptians around 2000 в.с. Beginning 
in the 1100’s m.c., the Phoenicians expanded their 
power and established colonies on the Mediterranean 
coast of Africa. Important Phoenician cities included 
Carthage and Hippo, in what is now Tunisia. See 
EGYPT, ANCIENT; PHOENICIA. 

The Phoenician empire declined rapidly after 842 
в.с. when Phoenicia fell to Assyrian armies. Greek sea- 
men and traders replaced the Phoenicians beginning in 
the 600° в.с. But internal wars in Greece, and constant 
fighting with the Persians, weakened Greek control of 
the African colonies. The Carthaginians, who were 
descendants of the Phoenicians, held most of the 
northern coast of Africa during the 200's в.с. See 
CARTHAGE; GREECE, ANCIENT (History). 

Armies of the expanding Roman Empire fought the 
Carthaginians for control of trade on the Mediterranean 
Sea in the Punic Wars, which began in 264 в.с. Roman 
armies destroyed Carthage in 146 в.с. Egypt fell to the 
Romans іп 31 в.с., and all northern Africa became 
part of the Roman Empire. See ROMAN EMPIRE (Over- 
seas Expansion). 

A Germanic people, the Vandals, swept into Africa 
in А.р. 429. Within 10 years, they had conquered all 
northern Africa. The Vandal kingdom declined during 
the 500s, and northern Africa became part of the grow- 
ing Byzantine Empire. The Byzantines maintained 
peace in northern Africa for nearly a hundred years. 
The Arab conquest of northern Africa began in the early 
600's, and continued in the 700's. The Arabs introduced 
the Arabic language and the Islamic religion to the 
region. Their influence later spread south into the 
Sahara and beyond into western, central, and eastern 
Africa. See BYZANTINE EMPIRE; VANDAL. 

South of the Sahara, most knowledge of early history 
has come from studying ruins of ancient cities and 
villages. Archaeologists believe that a race of large, well- 
built Negroes landed on the east coast of Africa about 
30,000 в.с. These people may have come from Malaya. 
They found the coastal region occupied by smaller, less 
powerful people who were Pygmies or Bushmen. The 
invaders pushed the smaller people northwest and 
south into the deserts and forests. Some archaeologists 
believe another great migration took place more re- 
cently. The Bantu-speaking peoples in western Africa 
moved south and east, forcing the Pygmies, Bushmen, 
and Hottentots into the isolated areas they now occupy. 

The Sahara never formed a serious barrier to commu- 
nication in Africa. Maps and books from the Middle 
Ages tell of a lively trade in gold and salt across the 
desert. ‘These records also show that Arabs and Negroes 
exchanged ideas. By the 1000%, several Negro empires 
in western Africa had adopted the Islamic faith, 

From about ће 700's to the 1000's, a Negro empire 
known as Ghana flourished around the headwaters of 
the Niger River. This empire rose to power on the Sa- 
haran trade. During the 1000’s, Ghana was conquered 
by the Malinke people, who founded the Mali empire. 
Mali controlled trade across the desert until about 1500, 
when it was overthrown by the Songhai people. 
Moroccan armies crushed the Songhai in 1581, and de- 
stroyed the last of the Negro empires of western Africa. 

Archaeologists have found the ruins of several other 
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IMPORTANT DATES IN AFRICA —— . 


c. 3400 в.с. The Egyptian Old Kingdom was founded 

c. 1100 в.с. Phoenicia established African colonies, 

c. 600 в.с. The Greeks founded colonies along the Мей 
terranean Coast. 

146 в.с. Roman armies destroyed Carthage. 

A.D. 429 The Vandals invaded northern Africa, 

641 The Arabs conquered Egypt. 

1000-1500 The Malinke rulers dominated western Africa 

1400's Portugal founded settlements on the west coast 


1581 Morocco crushed the Songhai empire. 
1700's and 1800's Europeans explored Africa's interior 
1847 Liberia was established as the first independent 


Negro republic. 

1899-1902 The Boer War led to British control of South 
Africa. 

1919 All German colonies became 
League of Nations. 

1922 Egypt became an independent country. 

1935 Italy invaded Ethiopia. 

1941-1943 Allied armies defeated Axis forces and gained 
control of Africa during World War II. 

1941 Ethiopian independence was again recognized. 

1951 Libya became an independent country. ] 

1956 Morocco, Sudan, and Tunisia became independent 

1957 The Gold Coast achieved independence as Ghana 

1958 Egypt and Syria formed the United Arab Re 
public. Guinea became independent of France. 

1960 Seventeen colonial possessions of European nation 
gained independence. 

1961 Sierra Leone and Tanganyika became independent 
members of the British Commonwealth. Syrii 
withdrew from the United Атар Republic. 


mandates of the 


civilizations in Negro Africa. But studies of these ® 
mains are incomplete, and few details are known abot 
them. The peoples of Kush controlled much of the até 
around the headwaters of the Nile River from the b 
в.с. until about д.р. 300. They built large cities, an 
knew how to extract iron from its ores. The ruins 


many other large cities lie along the eastern coast 
Africa. Arab seamen bought African iron, slaves, 7 
ivory at these cities. They sold these products M Г 


Far East, and returned with porcelains апа silks. 
Portuguese Exploration. Portugal was the 1 
western European nation to become seriously interest 
in Africa south of the Sahara. Other European e 
had started exploring the west coast in the late E 
but they made few maps. In the carly 1400's, Prin 
Henry the Navigator sent Portuguese expeditions F | 
the west coast of Africa. Prince Henry’s sailors 1 
plored as far south as Sierra Leone. Bartolomeu 
of Portugal discovered the Cape of Good Hope m i 
In 1497-1498, Vasco da Gama led a Portuguese exp 
tion that sailed around the Cape to India. His vot 
gave Europe an all-sea trade route to the Far Кы 
Portuguese established several small settlements ^d 
the African coasts during the late 1400's. These к. 
ments served as supply stations for ships traveling "d 
Far East. The Portuguese also traded with the 0 
peoples. In 1441, they brought the first slaves to [rol 
gal. However, the Portuguese made more money 0 
gold and ivory than they did from slaves. See PORTU 
(Voyages of Discovery). gol 
The Slave Trade. Arab slave traders had long | 
їп the profitable business of buying and selling PY al 
beings. Under the Europeans, the Negro slave 
grew rapidly during the early 1500's. The Burof 
needed cheap labor in America, which had just 


HIGHLIGHTS OF AFRICAN HISTORY 


641 Arabs conquered Egypt 3,500 
years after the Greot Pyramid was 
built. They spread the Arabic lon- 
guage ond Islamic religion through the 
countries of North Africa. 
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1488 Bartclomeu Dias sailed 
around the Copeof Good Hope. 


—ÓaÜ— 
1869 The 103-mile-long Suez 
Canal opened for shipping. 


1847 Liberia became the first in- 
dependen! republic in modern Africa. 
Americans founded it as a colony for $ 
free Negroes from the United States. 


-1500's Negro em- 


* 


1961 Scientists found evidence that Zinjan- 
thropus, a primitive form of man, may have 
lived in Africa more than 1,750,000 years ago. 


M. 
1836 Boers left on their "Great 
Trek" to establish new colonies. 
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discovered. The first African slaves were brought to 
Haiti in 1502. The Dutch, French, British, and Por- 
tuguese all took part in the slave traffic. African tribes 
waged wars against each other to take captives and sell 
them to slave buyers. One powerful tribal leader, the 
king of Dahomey, sent his armies against his neighbors 
each year to capture slaves. Slave trading continued 
until the mid-1800's, by which time most European 
nations had made it illegal. More than 15,000,000 
Negroes were sold into slavery during the 400 years of 
the slave trade. Even today, some illegal slave trading 
exists in northeastern Africa. See SLAVERY; NEGRO (The 
Slave Trade). 

7 Exploring the Interior. Europeans showed little 
interest in the interior of Africa until the 1700s. They 
lived in the coastal cities, and Negro traders brought 
them slaves, ivory, gold, and other valuable products 
from the interior. In 1770, James Bruce of Scotland 
*xplored Ethiopia and the Blue Nile region. Mungo 
Park, another Scot, explored the Niger River in 1795 
and 1805. One of the unanswered questions about 
CN that lured the early explorers was the source of 
the Nile River, Partly to answer this question, two Brit- 
ish explorers, Richard Burton and John Hanning Speke, 
traveled across eastern Africa in the 1850's. Speke dis- 


1866 Diamond mining began 
at Kimberley, South Africa. 
Since then, more than a billion 
dollars’ worthof diamondshave 
come from the mines in Africa. 


1871 The famous African explorers Stanley 


covered Lake Victoria and was the first man to guess it 
might be the source of the White Nile. 

David Livingstone and Henry Stanley became the 
best-known explorers of Africa. Livingstone, a Scottish 
medical missionary, first went to Africa in 1841. He 
lived in Africa for several long periods, during which 
he explored the interior. At first, Livingstone sought 
chiefly to convert the Negroes to Christianity. Later, 
he became more interested in exploration. Livingstone 
also became determined to end the slave trade. In 
1866, he started out to find the source of the Nile, and 
was not heard from for five years. In 1871, the New 
York Herald sent Stanley, a reporter, to hunt for Living- 
stone. After months of searching, Stanley finally found 
Livingstone at Lake Tanganyika. He greeted the 
missionary with the famous words: “Dr. Livingstone, 
I presume?" See STANLEY AND LIVINGSTONE. 

Men or companies seeking wealth in Africa paid for 
many journeys of exploration. Scientific or missionary 
societies financed other expeditions. By 1910, the 
general geography of Africa was known. For a list of 
explorers of Africa, with the dates and areas explored, 
see EXPLORATION AND Discovery (table). 

The Partition of Africa. Permanent European settle- 
ment in Africa started in 1482, when the Portuguese 
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and Livingstone те! at Lake Tanganyika. 


INDEPENDENT COUNTRIES OF AFRICA 


Cameroun (1960) Madagascar (Malagasy 

Central African Republic Republic) (1960) 
(1960) Mali (1960) 

Chad (1960) Mauritania (1960) 


Congo (1960) 
Congo, Republic of the 
(1960) 


Dahomey (1960) 
Egypt (1922) 
Ethiopia (1941) 
Gabon (1960) 
Ghana (1957) 
Guinea (1958) 
Ivory Coast (1960) 
Liberia (1847) 
Libya (1951) 


Morocco (1956) 
Niger (1960) 
Nigeria (1960) 
Senegal (1960) 
Sierra Leone (1961) 
Somali Republic (1960) 
South Africa (1910) 
Sudan (1956) 
Tanganyika (1961) 
Togo (1960) 
Tunisia (1956) 
Upper Volta (1960) 


established an outpost in what is now Ghana. In the 
late 1500's, the Portuguese colonized Angola. In 1652, 
the Dutch East India Company established a supply 
station on the site of present-day Cape Town in South 
Africa. The station gradually grew into a colony. The 
French settled Senegal in 1658. In 1787, the British 
established Sierra Leone as а home for freed slaves. 
In 1806, the British gained control of the Cape of 
Good Hope. Liberia was established as a colony for 
free Negroes from the United States in 1822. It became 
the first independent Negro republic in Africa in 1847. 
By the mid-1800's, France and Great Britain had be- 
come the dominant European powers in Africa. 
Belgium entered the scene in 1879, when King 
Leopold II sent Henry Stanley to explore the Congo 
region. This expedition led to the establishment of the 
Congo Free State in 1884 as a personal possession of the 
king. Leopold turned the area over to the Belgian gov- 
ernment in 1908. It was renamed the Belgian Congo. 
Germany entered the race for African colonies in 
1884, when it annexed South-West Africa. The next 
year, it gained the region now called Tanganyika. The 
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Germansalso gained control of Togoland and Cameroon 

In 1885, the major European powers held a conference 
in Berlin to decide what should be done about the newly 
explored areas of equatorial Africa. The general аў 


passed by the conference gave any nation the right | 
claim any equatorial territory it could occupy and | 
develop. The independent Boer republics of the Orange | 


Free State and the Transvaal (in what is now South | 


Africa) fell to British rule after the Boer War of 1890 
1902. By 1902, the only independent African countrie 
were Liberia and Ethiopia. 

Colonial Rule. From 1900 until the end of World 
War II in 1945, most of Africa was under colonial rule. 
Only two African nations gained independence during 
this period. In 1910, the four British colonies of Cape 
of Good Hope, Natal, Orange Free State, and Trans 
vaal united to form the Union of South Africa. In 1922, 
Great Britain granted independence to Egypt, which 
had been under British control since 1892. 

European rule varied from country to country and 
from colony to colony. Colonialism achieved much in 


many areas. Many regions of Africa got their fist | 


modern communication and transportation systems 
Progress was made in public health, and in many area 
diseases such as malaria and sleeping sickness wer 
brought under control. Colonial rule also laid the 
groundwork for modern commerce and industry, intro 
duced European school systems, and brought law and 
order to areas where it had never existed. 


Throughout the colonies, the white man ruled. At | 


first, the French were almost alone in allowing Do 
Europeans to hold government posts. In the Belgian 
colonies, administrators allowed no political activity 
at all. However, the Belgians ruled effectively. To begin 
with, British colonies were also under white control: 
But in the 1930s, the British began to make effort 
toward granting self-government. In some territories, 
they used the crown colony system, under whic 
governor appointed by the British monarch ruled wit 
the help of a local legislature. In other territories, they 
used the protectorate system. In the protectorates, M 
chiefs were held responsible for law and order. Bot 
systems gave the Africans some voice in their own 90% 
ernment. Д 
Racial segregation was common in colonial Africa 
especially in Belgian and British colonies. Segregation 
and lack of opportunities for economic and pt 
advancement were among the chief causes of i 
African independence movements after World War ^» 
World War Il. Almost all the fighting in Africa during 
World War II took place in northern Africa, P 
Morocco to Ethiopia. Early in the war, the British ba 
tled to defend Egypt from the Germans and Italians 
to restore freedom to Ethiopia. By mid-1941, E 
was once again independent. In the fall of 1942, Ger 
ish General Bernard L, Montgomery defeated the 
man Afrika Korps of Field Marshal Erwin Rom. 
American troops under General Dwight D. Eisen 
landed in Morocco and Algeria in November, 1942. j 
May, 1943, the Allies had driven the Germans |. 
Italians out of North Africa. For details of the eu 
North African campaigns, see Worip War II (Assat 
in Africa; The North African Campaign). n 
The Move Toward Self-Government swept! M. 
Africa after the Allied victory in 1945. Arabs, Nego 


and other non-Europeans throughout the continent 
began demanding a voice in their own governments 
and eventual self-rule. To stem the tide of nationalism, 
'onial powers increased their efforts to raise 
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living standards and to give Africans a role in govern- 
ment. But in most areas, the Europeans found that they 
were acting too late. * Africa for the Africans" became 
the slogan of the day. 

The first colony to become free was Libya, a former 
Italian posession. The United Nations made Libya in- 
dependent in 1951. In 1956, Tunisia gained its freedom 
from French rule. That same year, Morocco was given 
its independence by the French and Spanish. Algeria 
was now the only part of North Africa ruled as a colony. 

South of the Sahara, independence came more 
slowly. In 1957, Ghana became the first Negro nation 
in Africa to gain freedom since Liberia was declared a 
republic 110 years earlier. Ghana, the former British 


Gold Coast colony, was the leader of independence 
movements in Negro Africa. French Guinea became a 
republic in 1958 when it broke away from France. 

The Bandung Conference in 1955 was a milestone in 
the African nationalist movement. Representatives of 
29 Asian and African nations met in Bandung, Indo- 
nesia, to discuss mutual problems. Discussion topics at 
this first Afro-Asian Conference included colonialism, 
racial policies, and economic development. The Ban- 
dung Conference marked the first time that African 
leaders had met together to talk about international 
problems. The first conference of independent African 
States took place in Accra, Ghana, in 1958. It was 
attended by Morocco, Tunisia, Libya, the United 
Arab Republic (Egypt), Ghana, Liberia, Ethiopia, and 
Sudan. South Africa was the only independent African 
nation that did not send a representative to the confer- 
ence. This was because of its policy of apartheid, or 
racial segregation. 

Africa became involved in the Cold War in the 
1950. Both Russia and the Western powers made 
Strong bids for influence in the area. They offered 
€conomic and military aid in an effort to win the 
friendship of the Africans. Some African leaders skill- 
fully played off one side against another in order to get 
the greatest possible assistance. Prominent African 
leaders during this period included Gamal Abdel Nasser 
of Egypt, Habib Bourguiba of Tunisia, Kwame Nkru- 
mah of Ghana, Abubakar Balewa of Nigeria, Jomo 
Kenyatta and Tom Mboya of Kenya, Sekou Touré of 
Guinea, and Félix Houphouet-Boigny of the Ivory Coast. 

Recent Developments. African independence move- 
ments achieved spectacular success in 1960. ‘That year, 
17 former colonies gained freedom. France granted in- 
dependence to 14 of its colonies in Africa. African offi- 
cials assumed control of government affairs in all these 
Countries, and began to plan peacefully for the future. 
Most of the former French colonies retained close ties 
with France, 

Not all independence movements were as peaceful as 
those in the former French colonies. Congo gained 
freedom from Belgium on June 30, 1960. Early in July, 
the Congolese army rebelled against the government. 
Thousands of Belgians fled the country as the rebel 
troops killed or tortured white persons. With no effective 
police control, many tribal civil wars broke out. Thou- 
sands of tribesmen were killed in the fighting. 


Europress 


Independence Movements swept Africa during the 1950's 
and 1960's. Voters in Guinea, above, rejected a new French con- 
stitution in 1958, and gained freedom as a republic. 


In July, 1961, Italy ended its UN trusteeship of So- 
malia. The country immediately merged with newly in- 
dependent British Somaliland to form the Somali Re- 
public. Nigeria gained independence from the British in 
October, 1960. Sierra Leone followed suit in April, 
1961, and Tanganyika became independent of British 
rule in December, 1961. GronGE Н. T. KIMBLE 

Critically reviewed by JOHN HOPE FRANKLIN 

Related Articles. Sce the articles on the countries, 
colonies, and capitals listed in the table Countries and 
Colonies of Africa with this article. Other related articles 
in Wonrp Book include: 


ANIMAL LIFE 


Antelope Elephant Hyena Pangolin 
Asp Francolin Ibis Rhinoceros 
Baboon Gazelle Kudu Secretary Bird 
Bongo Gemsbok Lemur Sheep 
Brahman Giraffe Leopard Shoebill 
Buffalo Gnu Lion Springbok 
Camel Gorilla Mamba Steinbok 
Chimpanzee Guinea Fowl Mandrill Tsetse Fly 
Crocodile Hartebeest Marabou Wart Hog 
Dik-dik Hippopotamus Okapi Weaverbird 
Eland Hornbill Ostrich Zebra 

PLANT LIFE 
Aloe Bird-of-Paradise Doom Palm Papyrus 
Amaryllis Flower Esparto Squill 
Anise Cineraria Freesia Welwitsch- 
Baobab Date and Date Palm Kola Nut ia 

History 


A detailed study outline of the articles in WoRLD Book 
which relate to the history of Africa appears under the 
heading Africa in the Hisrory section of the READING 
AND STUDY GUIDE. 

LEADING PRODUCTS 


Cacao Cotton Ivory Sisal 
Cobalt Diamond Palm Oil Uranium 
Copper Gold Rubber Wool 
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AFRICA 

PEOPLE 
Arab Bushman Kaffir Races of Man 
Bantu Copts Moor Semite 
Berber Hamite Negro 
Boer Hottentot Pygmy 


PHYSICAL FEATURES 


See Desert, ISLAND, LAKE, MOUNTAIN, RIVER, WATER- 
FALL, and their lists of Related Articles, and the following 
articles: 


Aswân Dam Gulf of Guinea 
Cape Agulhas Jungle 
Cape of Good Hope Mediterranean Sea 
Cape Verde Mozambique Channel 
Delagoa Bay Suez Canal 
Guinea 
UNCLASSIFIED 
Ancestor Worship Pyramids 
Ancient Civilization Shelter 
Animism Sphinx 
Barbary States Swahili 
Outline 
1. The Land and Its Resources 
A. Location and Size G. Lakes 
B. Natural Regions H. Climate 
C. Coastal Waters I. Plant Life 
D. Islands J. Animal Life 
E. Mountains K. Minerals 
F. Rivers 


. The People 


A. Racial Groups B. Languages 


Ш. Ways of Life 
A. Farmers D. Tribal Life 
B. Herdsmen E. City Life 
C. Hunters 


IV. Industry and Trade 
A. Agriculture 
B. Mining 

C. Manufacturing 
V. Social and Cultural Achievements 
A. Education B. Religion 
History 


D. Transportation 
and Communication 


CD 
en he Arts 


Questions 
| Why did people once refer to Africa as the Dark Con- 
tinent: 
Where do most of Africa’s Caucasians live? 
What African lake is the longest in the world? 


What are the four main groups of Negroes in Africa? 
Which is the largest group? P 8 in Africa? 


Why is tribal life still important in Africa? 
What is shifting cultivation? How does this form of 
farming affect the lives of African farmers? 
What percentage of the world’s diamonds comes from 
Africa? 
Why did the African slave trade d 
during the 1500's? 
Why was the Bandung Conference i 
countries of Africa? Р Viii. ы. 
What African nations gained independence after 1945? 
Books for Young Readers 
CALDWELL, JOHN С. Let's Visit Middle Africa. Da 5 
Let's Visit West Africa. 1959. с 
COURLANDER, HAROLD, and PnEMPEH, ALBERT. Th Hat- 
Shaking Dance, and Other Tales from the Gold Сад 
Harcourt, 1957. 7 
бкл, ALBERT. Getting to Know Liberia. Coward-McCann. 
58. : 
Davis, RUSSELL, and AsHABRANNER, BRENT. The Lion’s 
Whiskers: Tales of High Africa. Little, Brown, 1959. 
GILSTRAP, ROBERT, and EsrABROOK, IRENE. The Sultan’s 
Fool, and Other North African Tales. Holt, 1958. 
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evelop so rapidly 


GUNTHER, JOHN. Meet North Africa. Harper, 1957, Ma 
South Africa. 1958. Meet the Congo and Its Neighbors 
1959. 

HUBBARD, MARGARET C. Boss Chombale. Crowell, 1957. 
This story of the adventures of an American surveyors 


children in Northern Rhodesia shows the people and 
| 


the customs of the country. 

Hucues, LANGSTON. The First Book of Africa. Watts, 1960. 

Joy, CHARLES. Island in the Desert: ‘The Challenge of the 
Nile. Coward-McCann, 1959. 

KENWORTHY, LEONARD. Profile of Nigeria. Doubleday, 
1960. 

LOBSENZ, Norman. The First Book of Ghana. Watts, 196 

STINETORF, Louise. Musa the Shoemaker. Lippincott, 1959 
A boy finds a future in his Algerian village. 


Books for Older Readers 


BAKER, RICHARD. Kamiti: A Forester s Dream. Duell, 1960, 
A story of conservation in Kenya. 

Baumann, Hans. The World of the Pharaohs. Pantheon, 
1960. Archaeological discoveries introduce a modem 
teen-ager to Egypt's past. 

CARBONNIER, JEANNE. Congo Explorer, Pierre Savorgnan dt 
Brazza: 1852-1905. Scribner, 1960. 

CARTER, GWENDOLEN M. Independence for Africa. Praeget, 
1960. 

DAVIDSON, Basit. The Lost Cities of Africa. Little, Brown, 
1959. 

GATTI, ELLEN M., and Аттило. The New Africa. Scribnet, 
1960. 

Сомтнев, Joun. Inside Africa. Harper, 1955. 1 

Натсн, JOHN С. Africa Today and Tomorrow: Ап ОШМ 
of Basic Facts and Major Problems. Pracger, 1960. 

HEMPSTONE, SMITH. Africa—Angry Young Giant. Praeger, 
1961. 

Кимвгх, Скоксе Н. T. Tropical Africa. 2 vols. Twentieth 
Century Fund, 1960. 

Кіттгкв, GLENN D. Equatorial Africa: 
Tomorrow. Nelson, 1959. р 

Мувроск, GEORGE P. Africa: Its People and Their Culture 
History. McGraw, 1959. 

O’Brien, BRIAN. Ivory, Apes and Jimibel. Dutton, 1960; 
The adventures of an American boy in the Wet 
African bush country. 

Paton, ALAN. The Land and People 
Lippincott, 1955. 

SCHIFFERS-DAVRINGHAUSEN, HEINRICH. The Quest for 
Africa: Two Thousand Years of Exploration. Putnam, 
1958. | 

STAMP, L. Юорівү. А Regional Geography. Part Twoi 
Africa. 5th ed. Longmans, 1960. 

Van Der Post, Laurens. The Dark Eye in Africa. Morro, 
1955. The races of Africa and the Europeans living I 
Africa. 


AFRICAN METHODISTS is the name given to certa? 
Methodist churches in the United States which hatt 
been formed for Negroes only. Their doctrines are mua 
like those of other Methodist churches. Рог memb? 
ship, see RELIGION (table). 

African Methodist Episcopal Church is the largest group 
It was founded in Philadelphia in 1816 as the 
organized Methodist Church for Negroes. a 

African Methodist Episcopal Zion Church was organ 
in 1821, when it broke away from the Мейо 1 
Episcopal Church. One member church, the Zo 
Church of New York City, was founded in 119 

Christian Methodist Episcopal Church was organize 
1870 under the Methodist Episcopal Church South. 7 

Other Negro Churches include the African Union | at 
Colored Methodist Protestant, Independent Afric 
Methodist Episcopal Denomination, Reforme 
odist Union Episcopal, Reformed Zion Union Apos! Ч 
and Union American Methodist Episcopal. Raw" D 


The New World dj 


of South Africa 
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AFRICAN VIOLET, or SAINTPAULIA, is à tropical 
beautiful flowers. It is actually not a violet, 
ive of the Gloxinia (see GLOXINIA). A native of 
is widely cultivated as a house plant. It grows 
5 inches tall. The flowers, on slender stalks 
n clusters, measure about 13 inches across, and 
range i5: color from white to vivid blue or violet. The 
hairy, oval leaves grow on long stalks. The name Saint- 
paulia cumes from Baron Walter von Saint Paul-Illaire, 
vered the first species of the plant. 
Scientific Classification. African violet belongs to the 


plant wit! 
but à : 
Africa 
from 


alone 
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family neriaceae, It is classified as genus Saintpaulia, 
specie tantha. В. W. ScuERY 
See also FLOWER (color picture, Enjoying Flowers). 
AFRIKAANS, ar rih KAHN, is a language that 
developed from the Dutch spoken by the Boers who 


settled in South Africa in the 1600's (see Boer). By the 
late 1800's, it was well established as a separate written 
and spoken language. Afrikaans shows the influence of 
many languages, including Bantu, Malay, German, 
French, and English. In 1925, it took its place along 
with English as an official language of South Africa. 

AFRIKANDER. See Carrie (Other Beef Cattle). 

AFRIKANERS. See SourH Arrica (The People). 

AFRO-ASIAN CONFERENCE. Зее Arrica (1950's). 

AFTER-IMAGE. See Coron (Color Illusions). 

AFTERDAMP. See Damp. 

AGA KHAN, AH guh KAHN, is the name given to 
leaders o! the Ismailis, an Islamic sect in India, Afghan- 
istan, Iran, Arabia, central Asia, Syria, and Morocco 
(вее Ist: [Sects]). The Aga Khans are descended from 
a line of Moslem rulers that go back to Ali and his wife 
Fatima, the daughter of Mohammed. Aga Khan 1 
(1800-1881) helped the British Army subdue Indian 
frontier tribes. Aga Khan Ш (1877-1957) founded the 
all-India Moslem League and headed the Indian dele- 
gation to the League of Nations. Aga Khan IV (1936- 

), educated at Harvard University, became the 
49th leader of the Ismailis in 1957. Сиғтох Е. Огмѕтвлр 

AGAMEMNON, дс uh MEM nun, legendary king of 
Mycenac, or Argos, led the Greek army that laid siege 
to Troy. He gathered this army after Helen, the wife of 
his brother Menelaus, ran off with Paris. 

In the tenth year of the war, Agamemnon quarreled 
with Achilles, because Achilles helped force the king to 
send a captive maid back to her father. Agamemnon in 
revenge took the girl away from Achilles. Achilles re- 
fused to fight, causing the Greeks to suffer losses. 

After Troy fell, Agamemnon went back to Argos. On 
the day he reached home, his wife Clytemnestra and her 
lover Aegisthus killed him. Agamemnon's son Orestes 
avenged his murder by killing them. Joser Fonrenrose 


Related Articles in WorLD Book include: 


Achilles Iliad Mycenae 
Clytemnestra Iphigenia Orestes 
Helen of Troy Menelaus Troy 


AGANA, ah GAH nyah (pop. 1,642; alt. 125 ft.), the 
capital of the American island of Guam, lies on the 
island’s west coast (see Guam [map]). The city had a 
1940 population of about 10,000. Agana was largely 
destroyed during World War II. After the war the city 
was rebuilt, but few persons returned to it because of 
land-title problems. Epwin H. Bryan, JR. 

AGANIPPE, ac uh NIP ее, was the name of a foun- 
tain near Mount Helicon in Boeotia. It was sacred to the 


AGASSIZ, LAKE 


Muses in Greek legend. Those who drank its water were 
inspired to write poetry. See also Muse. 

AGAPETUS, ag uh PEE tus, was the name of two 
popes of the Roman Catholic Church, both born in 
Rome. 

Agapetus 1 (Saint) ( ? -536), was elected pope in 
535. He visited Emperor Justinian in Constantinople 
to make peace between Justinian and the Gothic king, 
Theodehad. 

Agapetus 1 (| ? -955) became pope in 946. 
Prince Alberich II of Tuscany dominated Rome, mak- 
ing his work difficult. Gustave Мока, and Futrox J. SHEEN 

AGAR-AGAR, AH gahr AH gahr, is a gelatin sub- 
stance obtained from seaweeds such as Ceylon moss. 
Agar-agar is used as a base, or culture, in which to grow 
bacteria for scientific work. Oriental cooks use agar-agar 
in the preparation of food. It is also used in certain med- 
icines. The agar-agar seaweeds are of the red algae 
variety classified as Gelidium. They occur in tropical 
Asia and along the Pacific Coast of the United States. 


See also ALGAE; CULTURE; SEAWEED. С. L. MANTELL 


AGARIC. Sce Мознвоом (Harmless Varieties). 

AGASSIZ, AG uh see, is the family name of two scien- 
tists, father and son. 

(Jean) Lovis Agassiz (1807-1873) was a naturalist 


Newberry Library 


Louis Agassiz Alexander Agassiz 


who studied many kinds of animals in Europe and 
America. He became noted for his work on both recent 
and fossil forms of fishes. At Harvard University, he 
founded the Museum of Natural History, now known as 
the Agassiz Museum. He established a zoological labo- 
ratory on an island in Buzzard's Bay off the coast of 
Massachusetts to provide a place to study animals in 
their natural surroundings. He believed that animal 
species do not change, and criticized Charles Darwin's 
theories on evolution. As a geologist, he showed that 
glaciers once covered large areas of the earth. 

Agassiz was born at Motier-en-Vuly, Switzerland. 
He studied at the universities of Zurich, Heidelberg, 
and Munich. Agassiz came to the United States in 
1846, and in 1848 became a professor of zoology and 
geology at Harvard. : 

Alexander Agassiz (1835-1910), son of Louis Agas- 
siz, is best known for his work in the mining industry. 
The Calumet and Hecla mines in Michigan became 
important copper producing centers under his direction. 
He was born in Switzerland. А. М. WINCHESTER 

AGASSIZ, LAKE. See LAKE AGASSIZ. 


105 


AGNES SCOTT COLLEGE 


AGNES SCOTT COLLEGE is a women's school at 
Decatur, Ga. It specializes in liberal arts and sciences, 
music, art, speech, and physical education. It was 
founded in 1889 as a grammar school and became a 
college in 1906. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). 

AGNOSTIC, ag AHS tik, is a person who holds that 
man can never answer his questions about ultimate 
things in science or religion, such as matter, mind, or 
God. The word agnostic comes from the Greek agnostos, 
which means not knowing. The term refers especially to a 
person who claims that no one can know whether there 
is a God and a spiritual world. An agnostic does not 
say that there is no God, only that he does not know. 
Thomas Huxley, an English naturalist and agnostic, 
first used the word in 1869, ALBERT E. Avey 

AGORA. See Greece, ANCIENT (Family Life; pic- 
ture, The Agora). 

AGOUARA. Sce Raccoon. 

AGOUTI, uh GOO tih, is an American rodent, or 
gnawing animal, somewhat like the rabbit in appearance 
and habits. It lives in warm dense forests from southern 
Mexico to South America, and in the West Indies. 

The most common of several kinds of agoutis is about 
the size of a rabbit. It has small, rounded ears, and either 
a short tail or none at all. Its legs are long and slender, 
When running, the animal looks like a tiny deer. The 
agouti’s white flesh is good to eat. Mountain lions and 
jaguars prey upon it. 


Scientific Classification. The agouti belongs to the 
family Dasyproctidae. The common agouti is genus 
Dasyprocta, species aguti. STANLEY P. YOUNG 


See also Cavy; RODENT. 


The Agouti often damages gardens, 
consists of vegetables and fruits, 


because its chief food 


Fish and Wildlife Service 


AGRA, AH grah (pop. 333,530; alt. 545 ft.), is the 
third largest city in Uttar Pradesh, a state in northern 
India. One of the peninsula’s oldest Cities, 
portant trading center for grain, sugar, tol 
cotton. The city is well known for the go 
delicate inlaid mosaics which its people 
chiefly by hand. Agra also is famous as the site of the Taj 


it is an im- 
bacco, and 
ld lace and 
manufacture, 


Mahal. In the 1600s, Emperor Shah Jahan ordered this 
magnificent marble tomb built in memory of his wife, 
Mumtaz-i-Mahal. See also TAJ MAHAL. Ковквт1. CRANE 
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AGRA AND OUDH, UNITED PROVINCES Q Л 
historic name of two neighboring staics which m id 
the second largest province of British India. The Û 
Provinces covered over 106,000 square miles ini 
central India, in the rich central part of the Ga 
Valley. In 1950, they became part of Uttar Prade 
state within the Union of India. Mos: people in th 
are Hindu farmers. See also Lucknow. Roser I. 3 

AGRARIAN LAW refers most commonly to @ 
that forcibly changes the ownership of farm la 
Agrarian laws have frequently done away with pri 
ownership of land, as in Russia after World à 
Many Asian and East European countries, аз well as 
Castro government of Cuba, have redistributed Î 
estates among tenant farmers. The Romans adop 
first agrarian laws. In the 100’s s.c., the б 
family gave public lands to the poor. See also LA 
REFORM; GRACCHUS. CHESTER G, $ 

AGRICOLA, uh GRICK oh luh, GEORGIUS (1 
1555), was a German physician and scientist. 
came the first great mineralogist and one of the 
important men in the early history of geology. Нем 
seven books on geologic and mining subjects, includ 
Bermannus and On the Nature of Fossils. | 

His “fossils” were mostly rocks and minerals. | 
described many that had not been recognized, 
jected incorrect theories about others. Agricola was bo 
at Glauchau, in Saxony. He studied medicine in 
many and Italy. Georgius Agricola is the Latin fo 
his German name, GEORG BAUER. — Caxnoun LANE В 

AGRICOLA, GNAEUS JULIUS (А.р. 402-93) 
general of the Roman Empire. He governed B 
from 78 to 87. He consolidated Roman mastery Oy 
Wales, as far north as the firths of Forth and 
He also defeated the Caledonians in Scotland and 
advanced posts up to the edge of the Highlan 
CALEDONIA). Agricola was born at Forum Julii 
Fréjus, France). A biography of Agricola by his so! 
law, Tacitus, asserts that he civilized thc British andW 
unjustly retired by the emperor. CHESTER б. 

AGRICULTURAL ADJUSTMENT ADMINISTRAT 
(AAA) controlled farm production in the United $ 
during the early 1930s. The agency, established | 
1933, administered the Agricultural Adjustment Act: 
offered contracts to farmers to reduce their output € 


CHESTER В. 
AGRICULTURAL CONSERVATION PROGR ^ 
SERVICE is а national program in which the pi bi 
Shares with farmers the cost of needed conservatio 
throughout the United States. The United States D! 
Partment of Agriculture administers the progran 
Through the Service, the federal government 8 
With farmers and ranchers the cost of preventing еї 
е the land and loss of water resources. Each fa 
receives about one half of what it costs him to carry o 
Conservation, but no one may receive more than $2,501 
Farmers receive payments through county offices: 
Service was established in 1936. Јонх C. Bo 
AGRICULTURAL CREDIT. See Farm CREDIT. 


Agricultural Students learn 


how to pply science to the 
farm ^| nprove crops. and 
livestock. Scientific methods 
have helped the farmer raise 
his standord of living. 


AGRICULTURAL EDUCATION is concerned with in- 
struction in the science and art of farming and farm 
living. In a broad sense, it includes instruction in agri- 
culture iseful to persons in farming, to persons in non- 
farm agricultural occupations, and to all persons as part 
of their general education. 


Agricultural Education in the U.S. 


The first agricultural education in the United States 
was provided by friendly Indians who taught the early 
colonists how to raise corn and other crops. The Indians 
also taught the colonists how to make food and other 
products from these crops. One of the first American 
agricultural schools was established for orphans in 
Georgia about 1734. A private school at Gardiner, Me., 
offered instruction in agriculture in 1821. The Phila- 
delphia Agricultural Society, founded in 1785, and 
other agricultural clubs and societies also gave agricul- 
tural education. 

State Agricultural Colleges began in 1855 when 
Michigan opened the Michigan Agricultural College, 
now Michigan State University, at East Lansing. An 
increasing interest in agricultural education led to the 
passage of the Morrill Act by Congress in 1862. This 
bill provided for grants of land to aid in the develop- 
ment of agricultural colleges in the states. In the follow- 
ing years, every state developed a state agricultural col- 
lege. The Hatch Act, passed in 1887, provided finan- 
cial aid for the development of agricultural experiment 
stations. By 1893, there were 49 such stations financed 
by this act. 

State colleges of agriculture prepare persons who ex- 
Pect to farm, and persons who plan to enter nonfarm 
agricultural occupations such as teaching, and selling 
for agricultural supply companies. Agricultural colleges 
also conduct state agricultural experiment stations. 

_ Agricultural Extension Work is а form of education 
in farming and homemaking that operates outside of 


Purdue University 


the formal school programs. In the United States, agri- 
cultural extension grew out of the great interest in 
scientific farming that developed in the late 1800's. 

Extension work grew partly out of the development 
of farmers’ institutes, started in Massachusetts in 1854, 
A farmers’ institute was a meeting held to discuss farm 
problems. They developed widely during the 1800's 
with the assistance of persons from state agricultural 
colleges. Corn shows, agricultural demonstration trains, 
and publications from agricultural colleges also pro- 
vided information to farmers during this period. Sea- 
man Knapp of Texas established a cotton demonstra- 
tion farm in 1903, and this idea spread to other states. 
The Department of Agriculture, founded in 1862, and 
the state agricultural colleges sent trained workers into 
farming districts to assist with various education activi- 
ties and to provide information to farmers. 

These activities led to the passage of the Smith-Lever 
Act in 1914. This law provided for agricultural exten- 
sion work, with funds from the federal, state, and county 
governments. This act is frequently called the Coopera- 
tive Agricultural Extension Act because it operates 
through joint efforts of the Department of Agriculture, 
state agricultural colleges, and counties. 

Extension specialists at the state level are connected 
with agricultural colleges. County agricultural agents 
work at the county level. Many counties have addi- 
tional personnel. These include home demonstration 
agents and county directors of Four-H Club work. 
About 12,000 federal, state, and county workers devote 
full time to agricultural extension. Many men and 
women, mostly from farms, act as volunteer leaders in 
communities. The Department of Agriculture and the 
state agricultural colleges provide bulletins and other 
publications containing information on farming. 

Four-H clubs are a part of agricultural extension 
work. In these clubs, boys and girls between the ages 
of 10 and 21 conduct many kinds of group activities 
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Purdue University 
Agricultural Students study the differences and advantages 
of certain varieties of forage grasses in a fleld-crops course. 


Purdue University 


learn scientific 
ory. 


Students in an Animal Science Course 
methods of feeding in a swine production laborat. 


The Study of Motor Main 
tical information on operating 


tenance provides valuable prac- 
tractors and other farm machinery, 
Purdue University 


and individual projects related to the farm and home 
Most Four-H Club members live on farms. But in some 
states, town and city youth are enrolled. In addition to 
state and county Four-H Club specialists, voluntes 
adult leaders assist Four-H clubs a: the local level, 
Agricultural Education in the Public Schools devel 
oped chiefly since 1900. The Smith-Hughes Act, passed 
in 1917, authorized the use of federal funds for уо 
tional education, including edu 


tion for farming 
Later acts of Congress extended 1 


provisions of the 


Smith-Hughes Act. The federal vocational acts are ad. 
ministered by the Department of Health, Education, 


and Welfare. 

The agricultural education portion of the Smith 
Hughes Act specifies that funds be used to meet the 
needs of persons who have entered, or who are preparing 
to enter, farming. The Future Farmers of America play 
an important part in high-school agricultural educa 
tion. This organization consists of boys enrolled in voce 
tional-education courses. There are about 10,000 local 
high-school chapters of the FFA, with a total member 
ship of about 380,000 boys. 


Agricultural Education in Canada 


Every province in Canada provicles some facilities 
for college-level agricultural education, either at pro 
vincial universities or agricultural colleges, or by ar 
rangement with other provinces. Cauada has six agi 
cultural colleges. Each has branches for extension 
instruction and experimentation. Nova Scotia, Quebec, 
Ontario, New Brunswick, and Alberta have schools that 
offer short courses in agriculture, gencrally two to three 
years. In addition, many Canadian secondary schools 
offer instruction in agriculture. Canada also has a n 
tional Four-H Club organization. GrorGE P. Devoe 


Related Articles in Wonrp Book include: 
Agricultural Experiment Four-H Club 


Station Future Farmers of 
Agriculture (Careers) America — 
County Agent Land-Grant College 


County Home Agent or University 


AGRICULTURAL ENGINEER. Sce ENGINEERING (M. 
ricultural). | 

AGRICULTURAL EXPERIMENT STATION is an inst 
tution which gives farmers the benefits of modern 1€ 
search and investigation. More than 50 stations operate 
in the United States. They are manned by some 47% 
Workers, and have а total yearly revenue of over $24; 
000,000. This revenue is derived from federal funds 
from state appropriations, from sales of products, 20 
from fees charged for inspections and other service 
Each state has at least one station, which works chiefly 
with the crops and livestock that can be raised in 18 
locality. Louisiana has one station that studies suga 
and another that studies rice growing. Arkansas has sta 
tions for the study of cotton and rice. The Wisconsin 
station’s interest lie: The 


Е $ mainly in dairy problems. 
Kansas investiga 


ators do rch on wheat growing: 
Experiment station researchers in Indiana, Iowa, a" 
Illinois work to improve crops, and to increase сай 
апа hog production. je 

Investigations at each station usually include studi 
of the composition of 
istry, food value, 
Experts also stu 


р : гу. chen 
the soil and the physiology, ch «i 
and history of the plant life of the = 
ВЫ М > arco 

dy the animals important to the а 


including breeding, diseases and their control, chem- 


istry of foods, dairying, and feeding. 

The Farmer's Part. The progressive farmer finds that 
the agricultural experiment station has a practical 
value. Не works for it, and it works for him. If he thinks 
his soil needs a fertilizer, he may send a sample of the 


soil to 
problem 


he station for analysis. He may inquire into 
of irrigation, or receive helpful instructions 


about poultry raising. The station may send an expert 
to his furm to help him look into some problem of an 
unusua! nature. The farmer may write for free bulletins 
prepared by the station on any farm subject. Thousands 
of thes ctins are distributed each year. They cover 


nearly ‹ subject in which the farmer and his wife 
might be interested. 

History. The first state agricultural experiment sta- 
tion in America was organized at Wesleyan University, 
Middletown, Conn., in 1875. It was supported by gifts 
and by small state donations. The first federal aid for 


actual experiment came in 1887, with the passage of 
the Hatch Act. Each state was granted $15,000 yearly 
to carry on research at the state agriculture, or land- 
grant, college. The Adams Act in 1906 authorized an 
additional $15,000 every year. The Purnell Act in 1925 
provided for a graduated increase, which doubled the 


yearly amount after 1930, bringing it up to $60,000. 
The Bankhead-Jones Act of 1935 increased these funds 
nationally by $5,000,000. Federal legislation on agri- 
cultura! experiment stations was combined in 1955 in 
the Hatch Act Amended (Public Law 352). 

The Federal Office of Experiment Stations in Wash- 
ington controls and helps support stations in Puerto 
Rico and the Virgin Islands. 

In Canada, most of the experiment stations are con- 
trolled by the Canadian government. The Central Ex- 
perimental Farm at Ottawa is the headquarters. On- 
tario, Manitoba, Alberta, and British Columbia have 
independent provincial stations. THOMAS L. BEWICK 

See also AGRICULTURAL EDUCATION; AGRONOMY. ` 

AGRICULTURAL EXTENSION WORK. See AGRI- 
CULTURAL EDUCATION. 

AGRICULTURAL LEADERS. See the list of Agricul- 
tural Leaders in the ВюсваРНУ section of the READING 
AND STUDY GUIDE. 

AGRICULTURAL MACHINERY. See Farm MACHIN- 
ERY. 

AGRICULTURAL MARKETING SERVICE in the 
United States Department of Agriculture helps market 
and distribute the nation’s farm products. To do this, 
it offers research aid, conducts marketing services, and 
enforces marketing regulations. Marketing services 
include the grading and classifying of farm products, 
and the publishing of market news, economic analyses, 
and crop and livestock estimates. The service also ad- 
ministers the distribution of abundant foods from over- 
burdened markets to schools, hospitals, and other eli- 
gible institutions. It encourages the development of new 
uses and markets for such foods. 

This agency does the statistical work of the Depart- 
ment of Agriculture. This work was transferred from 
the Bureau of Agricultural Economics. In addition, it 
supervises the distribution of surplus food to schools. 
The service was formed in 1953. Јонх C. BOLLENS 

See also AGRICULTURE, DEPARTMENT OF. 

AGRICULTURAL PARITY. See PARITY. 


AGRICULTURAL RESEARCH SERVICE 


AGRICULTURAL RESEARCH SERVICE (ARS) is a 
United States government agency that conducts re- 
search in the production, development, and utilization 
of agricultural products, and in home economics. It also 
conducts regulatory programs, administers federal funds 
for state agricultural experiment stations, and coordi- 
nates marketing and forestry research in the Depart- 
ment of Agriculture. 

ARS deals mainly with problems of regional or na- 
tional significance. It cooperates with state agencies, 
and works cooperatively with private agencies and in- 
dustries in the United States and in other countries. 

The ARS has headquarters in Washington, D.C., 
but carries on its work at hundreds of locations in the 
United States and abroad. ARS scientists work where 
the need is greatest or where a concentration of workers 
or facilities is most efficient. The 11,000-acre research 
center at Beltsville, Md., employs 2,300 persons, but an 
insect-research laboratory in Walla Walla, Wash., has 
only three workers. ARS employs more than 18,000 re- 
search scientists, assistants, and regulatory workers. The 
scientists include agronomists, biologists, chemists, 
economists, engineers, entomologists, plant physiologists 
and pathologists, and veterinarians. 

Farm Research divisions of ARS seek to improve and 
to protect crops and livestock. They introduce useful 
foreign plants and farm animals to make strains more 
productive, nutritious, or pest-resistant. They work to 
develop new crops and animals for particular needs and 
environments. They study basic nutritional needs of 
animals and plants, soil and water that nourish plants, 
and plants that nourish animals. They seek to develop 
better fertilizers, weed killers, insecticides, growth stimu- 
lants, and other chemical aids to farming. They work 
to improve agricultural practices and to develop better 
farm and irrigation machinery, equipment, and build- 
ings. They study the economics of farming to improve 
farm efficiency, and crop and livestock enemies to re- 
duce losses. 

ARS scientists in the utilization field work to expand 
markets and to find new and improved uses for farm 
products. For example, ARS cooperated with industrial 
scientists to develop such products as frozen fruit-juice 
concentrates, fruit-juice powders, dried eggs, and “іп- 
stant? mashed potatoes. 

Regulatory Programs, through inspection and quar- 
antine, help to prevent the spread of animal diseases 
and harmful weeds, insects, and nematodes. ARS offi- 
cials inspect domestic and imported meats to assure 
wholesomeness in meats and meat products. 

Home Economics Research increases knowledge of 
human nutrition and efficient household management. 
It helps scientists to discover ways to help the consumer 
make the best use of food, fiber, and other farm products. 

History. Federal agricultural research became an ac- 
tivity of the United States government early in its his- 
tory. Research has been administered in a number of 
ways through the years. Ever since the Department of 
Agriculture was established in 1862, research has been 
an important part of its programs. The ARS was estab- 
lished in 1953. It took over the work of the Agricultural 
Research Administration, set up in 1942. Byron T. Suaw 

See also AGRICULTURAL EXPERIMENT STATION. 
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AGRICULTURE 


AGRICULTURE, AG rih кїл. tyoor, includes the grow- 
ing of plants and the raising of animals for food, cloth- 
ing, and other needs of man. The word agriculture comes 
from the Latin words ager, meaning field, and cultura, 
meaning cultivation. The bacon and cereal we eat for 
breakfast come from agricultural products. So do the 
raw materials for woolen suits, cotton dresses, and leather 
shoes. Factories also make paints, plastics, and medi- 
cines from farm products. 

Agriculture is the world's most important industry. 
The main branches of agriculture include crop-farming, 
dairying, ranching, poultry-raising, and fruitgrowing. 
But not all work related to agriculture takes place on 
farms. Many businesses process, package, and sell farm 
products. Trucks and railroads haul the farmer's crops 
and livestock to market. Other industries make fertilizer, 
tools, and machines for farming. All these activities 
play an important part in agriculture. 

Agriculture has influenced the way man lives through- 
out history. Without agriculture, man could live only by 
hunting and fishing. When man learned to raise plants 
and animals, he could settle in one place instead of 
wandering about in search of food. Nations have fought 
wars to win good farm land. Some historians say the 
Roman Empire fell because its agriculture failed. 

At one time, most people were farmers. Even today, 
almost three fifths of the world's people make their 
homes on farms. But only about an eighth of the people 
in the United States and about a fifth of the people in 
Canada live on farms. Scientific farming methods and 
farm machinery make it possible for comparatively few 
persons to raise enough food and other agricultural 
products for everyone. 

Science and technology have also created problems 
for agriculture. Silk farmers in Japan and cotton growers 
in the United States face competition from nylon, rayon, 
and other man-made fibers. Synthetic rubber has re- 
placed natural rubber for many uses, and housewives 
often substitute margarine for butter. Scientific agricul- 


TES 


ture has enabled farmers in the United States to produce 
more food than Americans can eat. Surpluses of wheat, 
potatoes, and other crops force down the prices farmers 
can get for their crops. These and other problems, such 
as bad weather, insect pests, and plan: diseases, have 
made agriculture a risky and complicated business. 
Agriculture is a way of life for most farmers. The 
farmer gets up at dawn. He feeds his livestock and 
cultivates his crops. The seasons and the weather tell 
him when to plant and when to harvest his crops. Fora 
description of life on a farm, see the article Farm LIFE. 


Kinds of Agriculture 


Farmers specialize in different kinds of farming 2 
different regions. In deciding what kind of farming he 
should do, a farmer must consider (1) soil, (2) climate; 
(3) his distance from markets, (4) the costs of transporta 
tion, and (5) the amount of labor and number of ma 
chines that he can provide to work his land. For exam- 
ple, oranges grow only in regions where the temper 
is always above freezing. Potatoes, however, grow Re 
in cool climates. Milk spoils easily, and is bulky an 
expensive to ship long distances. As a result, dairy farms 
are usually located near large cities where there ing 
ready market. In contrast, wool keeps well, is compi 
and light in weight, and can be shipped at low E, 
Wool can be produced far from markets in regions tha 
have cheap grazing land for sheep. A ive 

The chief kinds of farming include (1) intensivo 
(2) extensive, (3) one-crop, and (4) diversified, or ши 

Intensive Farming means raising as large a crop b 
possible on the land available. F. armers in Japan; Me 
land is scarce, practice intensive farming. So do ford 
in the irrigated and truck-farming regions of the Uo 
States. These farmers plant crops on almost every Sq», 
foot of their land. They raise several crops a year whe 
this is possible. of 

Extensive Farming means cultivating large a 
land, but not raising as much on each acre as intens 


Allis-Chalmers Mfg. Co. 


farmers do. Farmers practice extensive farming in the 

Middle xı and other parts of the United States where 
good farn: lund is plentiful. 

_ One-Cr тіпа means raising only one kind of crop. 
For example, some farmers in the Southern States raise 
only cotto: or tobacco. The South has а soil and climate 
especially suited to these crops. 

Diversi or Mixed, Farming means that a farmer 
grows severi] kinds of crops on his land. He may also 


raise anim.is. For example, a dairy farmer may raise 
corn, wheat, hay, and clover in addition to his herd of 


cows. The larmer feeds part of these crops to the cows, 
and sells the rest. 
Опе-сгор farming is riskier than diversified farming. 


Bad weather might ruin a single crop. But on a diver- 
sified farm, if one crop fails, others may succeed. Diver- 
sified farming also gives the farmer a chance to rotate 
his crops. This usually helps keep the soil fertile. 
Rotation of crops also helps control insect pests that 
damage crops. 

In the United States, farmers usually make the most 
money if they grow two or three crops. However, one- 
crop farming is best for farmers who raise wheat, sugar 
cane, citrus fruits, cranberries, potatoes, and certain 
other fruits and vegetables. A farmer can raise these 
crops more efficiently by one-crop methods, because 
they usually need special weather conditions and soil. 

he raising of such crops may also require special equip- 
ment and knowledge. 

Growing Crops. Most of the world's farmers raise 
Crops, Throughout the world, about a hundred different 
main crops provide most of the food for man and his 
livestock. They also supply the materials men use to 
make cloth and other useful products, such as vegetable 
oils and plastics. 

The chief kinds of crops are: (1) cereals, (2) fibers, 
(3) forage, (4) sugar, (5) oils, (6) fruits and nuts, (7) 
Potatoes, (8) other vegetables, (9) tobacco, (10) rubber, 
and (11) coffee, tea, and cocoa. Some farmers also sell 


4 10 of every 100 
oce of lond is 
wed to тозе crops 


oces of land ore 
meadows ond por- 
tures used for groz- 
ing livestock 


4 17 of every 100 


Agriculture ranks as one of the world's most important indus- 
tries. If supplies most of man's food and the moteriols to токе 
mony products. About three fifths of the world's people live on 
farms and obout 27 of every 100 ocres of land is used for 
agriculture— 10 for raising crops and 17 for grazing livestock. 


timber which they raise on small wood lots on their 
farms (see Forest AND Foresr PRODUCTS; Tree 
FARMING). 

Cereal Crops, ог grains, are man's most important 
crops. Farmers use almost half the cropland in the 
world to raise grain. This land includes the golden 
wheat fields of Kansas and the water-soaked rice paddies 
of Japan. Most of the bread we cat comes from wheat 
and rye. Rice serves as the “staff of life” in Asia. People 
also eat corn, barley, and oats. But these grains are more 
important as livestock feed. Each cereal crop grows best 
in a certain climate and kind of soil. Corn flourishes best 
in the rich soils and hot summers of the Midwestern 
United States. The hot, wet land of the Far East pro- 
duces more rice than any other crop. Wheat, barley, 
and rye grow best in cooler climates. 

Fiber Crops. Cotton, flax, jute, hemp, sisal, henequen, 
and other fiber crops provide materials to make paper, 
rugs, textiles, and many other products. These crops 
make up about a fifth of the total value of all crops. 
The Cotton Belt of the United States stretches from the 
Carolinas to California. Here, farmers produce about a 
third of the world’s supply of this valuable fiber. Spin- 
ners make linen thread from the fibers of the flax plant. 
Most of the world’s fiber flax comes from Belgium, 
France, The Netherlands, and other European countries. 
Pakistan and India raise jute that is made into burlap. 
Hemp, raised in the Philippines, Chile, and Italy, is 
made into rope. Mexico and other Latin-American 
nations grow sisal and henequen. Fibers from these 
plants are used to make twine. 

Forage Crops include straw, silage crops, alfalfa, and 
clover. Farmers raise these crops chiefly to feed cattle, 
sheep, and horses. They supply about a fifth of all the 
feed eaten each year by livestock in the United States. 
Pastures, grains, and concentrated feeds such as cotton- 
seed meal furnish the rest. Farmers often rotate forage 
crops with other crops to help enrich the soil and also 
to prevent erosion. 
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CHIEF AGRICULTURAL 
REGIONS OF THE 
UNITED STATES 
AND CANADA 


KEY 


DAIRY FARMING AND GRAZING 
(Includes beef and 
dairy cattle) 


E 
2 


GRAIN AND LIVESTOCK 
FARMING 


(Includes corn, wheat, hogs) 


GENERAL FARMING 
(Includes fruits, vegetables, 
cotton, sugar cane) 


Sugar Crops supply one of man's most important foods. 
About two thirds of the world’s sugar comes from sugar 
cane, and about one third from sugar beets. Tall stalks 
of sugar cane ripen on large plantations in Cuba, India, 
Brazil, Hawaii, the Philippines, and other warm areas. 
Sugar beets grow better in cooler regions. Farmers in 
the United States, Canada, and Europe grow most of 
the sugar-beet crop. 

Oil Crops supply oils used in cooking and making 
paints and other products. The chief oil crops include 
soybeans, cottonseed, flaxseed, peanuts, rapeseed, sun- 
flower seed, coconuts, tung nuts, olives, and the fruit of 
oil palms. Oil also comes from corn and sorghum. 
Processing plants crush or otherwise process these crops 
to produce oil and protein meal used for livestock feed. 
Soybeans, cottonseed, and peanuts make fine cooking 
oils and margarine. 

Fruit and Nut Crops. Farmers throughout the world 
raise many kinds of fruits and nuts. The tasty citrus 
fruits—oranges, lemons, and grapefruit—ripen in the 
warm sunshine of California, Florida, and the countries 
that border the Mediterranean Sea. Dates, figs, and 
olives also flourish in these areas. Other important fruits 
include apples, avocados, cherries, cranberries, grapes, 
peaches, pears, plums, raspberries, and strawberries, 
Most of these fruits grow in cooler climates. In the 
United States, for example, Washington and New York 
produce most of the apples, Michigan raises most of 
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the cherries, and cranberries grew chiefly in Masse 
chusetts. Walnuts, pecans, and almonds make up h 
chief nut crops, other than peanuts, eaten as food in the 
United States. Chestnuts are a common [ood in Europe 
and in some parts of Asia. Other important nut crop 
include Brazil nuts; cashew nuts raised throu | 
tropical areas; and pistachio nuts, produced in the 
eastern Mediterranean region. 1 
Potatoes are an important food in nearly all the i, 
perate regions of the world. Europe leads the woul 
potato production. It raises more than four fifths a a 
world’s potatoes. Other important potato regionsincht 
the United States, Canada, Latin America, and Japen 
Other Vegetable Crops. Truck farmers raise cabbage 
lettuce, celery, beans, and other vegetables in а 
every state. The word truck originally meant to bar И 
In colonial times, American farmers brought vegetab { 
to town to barter, or exchange, them for other go ing 
Gradually, the term truck farming came to mean и. 
and selling vegetables. Truck farms range in 8126 fro 
one or two acres to several thousand. Truck farmers fe 
plant as many as 8 to 10 different vegetables, or t Į 
may specialize in raising only one kind, such as v 
fomatoes, or onions. Vegetable farmers market ЕЎ 
crops fresh, or sell them to processing plants for € 
or freezing. Farmers in Florida, Texas, and Souther 
California can grow many kinds of vegetables the У 
round. Refrigerated trucks and railroad freight © 


make it possible for them to ship their produce so it 
good condition at markets thousands of 


arrives i! 
miles a: 

Toba Ihe United States and China, India, and 
other Asin countries produce the largest crops of 
tobacco. lobacco takes up less than 1 of every 100 
acres of ciopland in the United States. But it accounts 
for $3 to 5+ of every $100 of farm income. 

Rubber. Natural rubber is made from the juice of 
rubber wees, Nearly all the world’s natural rubber comes 
from Southeast Asia, chiefly from Indonesia and Ma- 
laya. Large plantations in these areas produce about 
half the rubber, and small farms produce the rest. 
Natural ribber makes up about a third of the rubber 
used in the United States. The rest is synthetic, or 


man-made, rubber. 

Coffee, 1 га, and Cocoa grow in tropical areas. Brazil is 
the leading coffee country. India and Ceylon raise about 
two thirds of the world's tea. Cocoa is an important 
product of Brazil and Ghana. 

Raising Animals. Farm animals provide man with 
food and materials to make clothing, leather, and other 
products. Horses, mules, and oxen in many regions of 
the world also furnish farmers with transportation and 
with power to pull machinery. Livestock graze on about 
half the land area of the United States. See LIVESTOCK. 

Cattle provide meat, hides, and milk and other dairy 
products. Beef and dairy cattle account for about a 


third of all farm income in the United States. Farms in 
the Midwest, and sprawling ranches on the plains and 
in the mountains of the West, raise most of the country's 


beef cattle. Canada, Argentina, and Uruguay also have 
huge catile ranches. 

The main Dairy Belt in the United States extends 
through the northern states from New England to 
Minnesota. Eastern dairy farmers sell most of their milk 
for drinking and cooking purposes. Dairy farmers in 
Minnesota, Wisconsin, and Iowa sell most of their milk 
to companies that make butter, cheese, and evaporated 
milk. Other important dairy countries include New 
Zealand, Denmark, and The Netherlands. 


LEADING AGRICULTURAL STATES 


lowa.......$2,900,300,000 Ф of of of 
California. . .2,722,800,000 Ф. X: 
Minois... .... 2,396,900,000 = fh ff’ fF 
Texas.......2,095,100,000 РУР of’ Р = 
Minnesota. . .1,717,700,000 -F -F fs 
Wisconsin... . 1,400,800,000 -P — P af 
Indiana... 1,319,200,000 -f -f y 

Missouri. . ...1,311,400,000 -P mf 
Nebraska....1,269,900,000 -P = 
Ohio........1,198215000 = = 5 


Each symbol = stands for $500,000,000 worth of farm products. 


Based on a 4-year average of government statistics. 
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Hogs grow rapidly and provide meat and materials 
used to make many products. It is said that the only 
useless part of a hog is its squeal. Hogs thrive on corn, 
and farmers in the Corn Belt of the Midwest raise more 
than half the hogs in the United States. China and 
Europe are also important hog regions. 

Sheep and Goats supply man with meat, wool and hair, 
and skins for leather. Sheep and goats are hardy animals 
that live well on poor grazing lands. Australia and New 
Zealand have great sheep stations, or ranches, each with 
many thousands of sheep. Other large sheep-raising 
areas are Argentina, India, Russia, and South Africa. 

Poultry includes chickens, ducks, geese, turkeys, and 
other birds raised for meat or eggs. Many farmers keep 
small flocks of chickens to supply their families with 
eggs and meat. Some farms in the United States special- 
ize in raising large flocks of meat or egg-laying chickens. 
With scientific breeding and feeding, poultry farmers 
can raise as many as five “crops” of meat chickens a year. 

Other Animals include horses, mules, camels, llamas, 
and water buffaloes. Farmers use these animals chiefly 
to pull or carry loads. But some of these beasts also 
supply meat, milk, skins for leather, and hair to make 
cloth. Some specialized farms raise mink and other 
animals for their fur, rabbits for meat, or silkworms for 
silk. Many farmers keep bees for honey and to help 
pollinate fruit and seed crops. 

Other Kinds of Agriculture. The Western States, 
especially those along the Pacific Coast, have many 
seed farms. These farms produce the seeds that farmers 
plant to raise vegetables, flowers, hays, and grasses. The 
dry climate and absence of plant diseases in the West 
make it an ideal region for this purpose. 

Nurseries grow trees, shrubs, vines, and other plants 
for ornamental and practical uses. 


Agriculture Around the World 


About three fifths of the world’s population, or more 
than 1,500,000,000 persons, live on farms. Asia has 
about two thirds of these farm people, and Africa has 
about a tenth. The remainder, or about a fourth of the 
farm population, live in various regions in the rest of 
the world. 

Farmers raise crops on only about 10 of every 100 
acres of the world’s land. Meadows and pastures for 
livestock grazing take up about 17 of every 100 acres, 
Forests cover about 29 of every 100 acres. Cities, farm 
buildings, highways, railways, and airports take up a 
relatively small amount of land. The rest, or almost half 
the world’s land, consists of mountains, deserts, swamps, 
frozen tundra, and other wasteland. 

The world’s leading agricultural countries, in terms 
of total farm production, are China, Russia, the United 
States, and India. But comparing the number of a 
country’s farm workers to its total labor force often tells 
as much about that country’s agricultural development 
as studying its total farm output. Of the four leading 
producers, the United States has by far the highest rate 
of production per farm worker. Only about | out of 
every 10 workers in the United States is engaged in 
agriculture. In Russia, about 4 out of every 10 workers 
make their living on farms. In China and India, about 
8 out of every 10 workers are farm laborers. 
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AGRICULTURE AROUND THE WORLD 


Karl Gullers 


A Swedish Farmer Uses Horses to Haul Straw. 
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Grapes Are an Important Farm Crop in Spain. 
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Wide World 


The Black Portions of the 
map show the general areas 
of cultivated land in the world, 


Wheat Farmers in South 
Africa sometimes use pow- 


erful crawler-type tractors 
to pull machinery in pre- 
paring land for planting. 


Caterpillar Tractor Co. 
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Britixh Information Services 


Many Welsh Farmers Raise Small Herds of Cattle. 
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Turkish Farmers Use Modern Diesel Tractors. 
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LEADING CROP GROWING COUNTRIES 


Percentage of lobor 
force engaged in 
agriculture 


China (Mainland). .308,000,000 tons* 
Russia...........240,000,000 tons 
United States... ..216,000,000 tons 
India............. 99,000,000 tons 
Poland........... 51,000,000 tons 
Germany (West). . . 42,000,000 tons 
France.......... «40,000,000 tons 
Јарап............33,000,000 tons 
Canada.......... 30,000,000 tons 
Pakistan... ....... 23,000,000 tons 


Maior include cotton, legumes, oilseeds, potatoes, sugar, 
wheat, and other cereals. Г 


ЖАП tonnage is based on official government statistics. 


ЧАИ percentages are approximate figures. 


United Nations 
A Farm Hand Threshes Rice in India. 
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The United Nations Food and Agriculture Organiza- 
tion (FAO) deals with food and farm problems around 
the world. In many regions, people do not have enough 
food or the right kinds of food. FAO provides farm 
experts to improve agriculture in these areas. So does 
the United States through the Point Four foreign-aid 
program. See Foop AND AGRICULTURE ORGANIZATION; 
FOREIGN Аш. 

The United States has more than 4,000,000 farms. 
More than 1,500,000,000 acres of land, about four fifths 
of the country, are used for agriculture. This includes 
crop and grazing land not actually a part of farms. 
Agriculture in the United States produces more than 
$30,000,000,000 worth of products every year. 

Most farms and ranches in the United States are 
family-operated enterprises. The farms range from a few 
acres to 600 or more acres. But the average size is about 
300 acres. The ranches run up to several thousand 
acres in size. These farms and ranches provide full-time 
work for the farm or ranch family, with only occasional 
hired help. In fact, the number of persons who work on 
farms amounts to only about 7,000,000. But it takes 
about 10,000,000 other workers to transport, process, 
and distribute farm products. About 75 of every 100 
farmers own the farms on which they live. Most other 
farmers are tenant farmers who rent their land. In the 
Southern States, many of these farmers are called share- 
croppers. Sharecroppers pay an agreed-on part of the 
crop to the owner of the farm in place of a cash rent. 
The owner usually provides the tenant with all or most 
of the equipment and other supplies needed to run the 
farm. Other tenant farmers rent their farms on a cash, 
stock-share, or crop-share system. Under the stock- and 
crop-share systems, the owner and tenant each get an 
agreed-on share of the livestock or crops sold. These 
tenants often provide some or all of the equipment and 
other supplies to run the farm. A few large commercial 
farms are organized and run like corporations. See 
ЗНАВЕСВОРРЕВ; UNITED STATES (Agriculture). 

Canada has more than 500,000 farms. These farms 
occupy about 7 of every 100 acres of land in Canada. 
About 3,000,000 persons, or a fifth of the population, 
live on farms. Canadian farmers use modern machinery 
and practice scientific farming much as American 
farmers do. Canada ranks as a leading producer of 
wheat, oats, and barley. Cattle ranches are common in 
the Prairie Provinces. The leading farm exports include 
bacon and wheat. See CANADA (Agriculture). 

Latin America uses most of its own farm products, 
although it raises some crops chiefly for export. For 
example, Brazil supplies world markets with coffee, 
cocoa, and cotton. Cuba is the world’s largest producer 
of sugar cane. Central America exports bananas as well 
as coffee. Argentina raises large herds of cattle and sheep 
on fertile grasslands called pampas. The country also 
grows large quantities of wheat and corn, Mountains 
and jungles make much of Latin America unsuitable 
for farming, and it still has much undeveloped farm 
land. See CENTRAL AMERICA (Agriculture); Sourn 
AMERICA (Agriculture). 

' Europe, Farmers in Europe have less machinery than 
farmers in the United States, but they cultivate the 
land more intensively. For this reason, Europe has 


118 


about the same farm production as Nort? America, even 


though it has only about half as much 'arm land. 
Western Europe. Most farms іп west гп Europe am 
much smaller than those in the United States, Farmers 


in northwestern Europe pioneered in scientific farmi 

and livestock breeding. Most breeds of с! tle, sheep, and 
hogs raised in the United States originated in Great 
Britain and northern Europe. Farmers 


150 raise grain, 

fruits, and vegetables in western Europi 
Eastern Europe. Most of the people in eastern Europe 
are farmers. The chief crops include wheat, rye, barley, 
flax, and sugar beets. At one time, most of the farm 


land in eastern Europe belonged to wealthy landowners, 
After World War I, the communist government in 
Russia divided land among the farmers. In the 1930's, 
however, the Soviet government consolidated much of 
the farm land into large collective farms and state farms, 
Since World War II, other eastern European commu. 
nist governments have also organized ınuch of their 
farm land into collective farms. See Сог EGTIVE FARM; 
Europe (Agriculture). 

Asia. About two thirds of the people of Asia are 
farmers. They live almost entirely on a few cereal crops 
such as rice and millet. Farmers must cultivate their 
small plots of land intensively to get enough food to eat. 
They waste little soil, and carefully save animal and 
human wastes to use as fertilizer. Nearly all farming is 
done by hand. Large areas of Central Asia and the 
Middle East lack rainfall. Farmers in ihese areas can 
usually raise crops only where the land can be irrigated. 
Asian countries export such farm producis as rice, tea, 
silk, rubber, jute, and spices. See Asra (Agriculture). 

Africa has an agricultural area about two fifths larger 
than that of North America, but ranks far below it in 
farm production. One reason is that agriculture has 
remained unchanged for thousands of years in large 
parts of Africa. Most African tribes raise only enough 
food for their own use. However, Algeria and South 
Africa have many modern farms. Planiations in the 
tropical parts of Africa grow coffee, tea, palm oil, sugar 
cane, and other crops. See AFRICA (Agriculture). 

Australia and New Zealand produce large quan- 
tities of wheat, mutton, and wool for export. New 
Zealand farms are noted for their year-round pastures 
for sheep and dairy cattle. See AUSTRALIA (Agriculture); 
New ZEALAND (Agriculture). 


How Science Helps Agriculture 


Science has helped nearly all agricultural processes 
For example, scientific discoveries in man's foods have 
greatly benefited farmers who produce milk, eggs, fruits; 
and vegetables. Science has shown that these foods 
contain important vitamins, minerals, proteins, ай 
other nutrients, Scientists have developed new products 
made from farm crops, such as margarine, rice Wa% 
furfural, vitamins, antibiotics, acids, starches, textiles, 
and plastics. They have bred hardier livestock an 
poultry, and have developed kinds of wheat and corn 
that produce more bushels of grain to the acre. 

Soils and Water. Men once used fertilizers without 
knowing why they helped produce better crops. Scienc? 
has proved that plants need certain elements to 810% 
well, just as animals need certain feeds. In many place 
farming would be impossible if farmers did not US 
fertilizers to restore potassium, phosphorus, nitroge?» 


and other plant foods to the soil. American and Cana- 
dian farm's use millions of tons of fertilizers every year. 
Scientists ¢ classified soils according to their com- 
position anci fertility. Plants have also been grouped 
according the soils and chemicals they need. These 
classifications help farmers choose the crops best-suited 
to their far 

Various ‹ орз take from the soil different amounts 
of plant “х/х, such as nitrogen and potassium. If a 
farmer vor! the crops grown on a piece of land, no 
one kind o: lant food becomes exhausted quickly. This 
is called tation, Crop rotation also helps control 
insect pesis ond plant diseases, because these enemies 
die off wi he crops they feed on are not planted. 

Some plants called legumes take nitrogen out of the 
air with the aid of tiny bacteria that grow on their roots. 
Legumes include clover, beans, and alfalfa. When 
legumes are plowed under the soil, the nitrogen returns 
to the ground and enriches the soil for other crops, 
Farmers ciıll plants used in this way green manure. They 
often use lcgumes in crop rotation. 

Keeping the soil from washing away has always been 
a big problem of agriculture. In Indonesia, China, the 
Philippines, and other hilly regions, farmers build step- 
like terraces on the sides of hills to keep the soil from 
washing away. Farmers in the United States and 


Canada often practice contour plowing and strip cropping 
to prevent erosion. For example, they may alternate 
Strips of wlıcat with strips of sorghum. These crops are 
harvested a! different times of the year, so parts of the 
land always have a soil-holding crop in place. See 
CowsEnv.110x (Soil Conservation); Dry FARMING. 

Irrigation is important in areas where little rain falls 
during the growing season. Some crops, such as rice, 
must be floocied during the growing period. Science has 
improved old irrigation methods and has developed 
new ways of using water more efficiently (see IRRIGA- 
TION). Under certain favorable conditions, scientists 
have made rain by seeding clouds with chemicals 
dropped frorn airplanes (see RAIN MAKING). 

In the 103075, scientists developed hydroponics, а 

chemical way to grow plants without soils. The plants 
grow in water to which farmers add the necessary plant 
foods. During World War II, hydroponics was used 
10 grow fresh vegetables for servicemen on Pacific 
islands that had little fertile soil. See HYDROPONICS. 
, Animals. Science has produced many improvements 
in the breeding, feeding, and raising of farm animals. 
For example, it now takes 7 pounds of feed and from 6 
to 13 weeks to raise a 4-pound chicken. In 1940, it took 
12 pounds of feed and from 12 to 1 5 weeks. The average 
Yearly amount of milk produced by a cow in the United 
States has increased from 4,600 pounds a year in 1940 
to about 6,300 pounds today. Scientific breeding has 
Produced cattle that give more beef and resist disease, 
hogs that produce more meat and less fat, and bees that 
make more honey. 

Scientists have also made great contributions in 

£ hting animal diseases. Animals are vaccinated against 
disease, dipped in solutions to kill ticks, and quaran- 
tined against infections. Rigid testing of livestock has 
almost eliminated tuberculosis in cattle. 

Crops. Scientists have made it possible to breed plants 

t have certain characteristics. For example, they 
have developed hybrid corn to meet almost every desired 
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need. Hybrid com produces between a fifth and a third 
more com than other kinds of corn do (see Corn 
[Hybrid Corn]). Breeding of disease-resistant wheat, 
oats, and other plants is also a constant challenge to 
scientists. New kinds of rusts and other plant diseases 
develop and attack the new kinds of grain that plant 
breeders produce. Then the plant breeder must develop 
à new resistant variety. 

Scientists have also improved plants so they can be 
harvested more easily by machines. For example, they 
have bred corn that stands up against strong winds, 
soybeans with their lower branches higher off the 
ground, and cotton with bolls that ripen at the same 
time. Plant breeders have also produced fruits and 
vegetables that are easier to harvest, and look and taste 
better. For example, they have developed peach trees 
especially suited to irrigated farms. These trees produce 
peaches that have a high red color, can be stored longer 
than ordinary peaches, and are less likely to be damaged 
in shipment. 

Education and Research. The Department of Agricul- 
ture and agricultural experiment stations operated by 
state colleges are the most important scientific research 
agencies for farmers in the United States. Scientists of 
the Department of Agriculture conduct research in soil 
fertility. They also study ways to eliminate diseases and 
insects that harm crops and livestock. Each state agri- 
cultural experiment station has land on which scientists 
experiment with new farm machinery, new varieties of 
plants, new methods of fertilization, new ways of crop 
rotation, and new methods of raising livestock. 

Social scientists trained in economics, sociology, 
history, and political science also study farm problems. 
The information these experts gather helps farmers 
adjust to changes caused by the increase in farm produc- 
tion brought about by science and machines. Such 
information also aids farm experts, farm organizations, 
and the government in developing farm programs. 

Some large corporations and trade associations also 
conduct agricultural research, especially in the fields of 
farm equipment and supplies and in the processing and 
marketing of farm products. For example, manufacturers 
of farm machinery conduct research in farm equip- 
ment, The National Fertilizer Institute, the American 
Feed Manufacturers Association, and other trade groups 
sponsor research programs in their fields. 

Information about scientific research reaches farmers 
in many ways. Scientists publish their findings in bulle- 
tins and scientific papers. County agents and specialists 
from agricultural colleges report on these findings to 
farmers at local meetings and demonstrations. Farm 
newspapers, magazines, and radio and television pro- 
grams bring farmers information on agricultural science. 
Agricultural colleges educate young people in scientific 
farming, and offer refresher courses for older farmers. 


How the Government Helps Agriculture 


Federal aid to agriculture began with the public-land 
policies in the early days of the United States. These 
policies later resulted in the Homestead Act of 1862 
(see Homesteap Аст). Under this and other laws, the 
government gave away, sold, or otherwise distributed 
millions of acres of land to farmers. 
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FARM MACHINERY THROUGH THE YEARS 


The First Plows were forked 


sticks dragged by hand. In 
Colonial days, farmers used wooden plows that quickly wore out. 


Farmers play an important part in politics. Congress- 
men elected from rural areas form what is often called 
"the farm bloc" in Congress. These congressmen work 
to pass measures designed to aid farmers. These include 
soil-conservation programs, protective tariffs, rural 
electrification, and price-support programs. 

The Department of Agriculture {5 responsible for 
most of the government aid to farmers. The depart- 
ment's activities include (1) conducting scientific re- 
scarch, (2) operating soil- and water-conservation pro- 
grams, (3) collecting crop and livestock statistics, (4) 
promoting the exports of American farm products, (5) 
conducting programs to adjust and stabilize farm prices, 
and (6) supervising loan and banking programs that 
help farmers buy and manage their farms. 

Many other federal agencies also help farmers. The 
army’s Corps of Engineers plans flood-control pro- 
grams. The Bureau of Reclamation builds and operates 
dams, and irrigation and power projects. The Bureau 
of Land Management manages millions of acres of 
federally owned land used for grazing and other agri- 
cultural purposes. 

Crop Insurance. The government provides crop in- 
surance through the Federal Crop Insurance Corporation 
(FCIC). Farmers in many areas can obtain this insur- 
ance. It protects them against all natural hazards over 
which they have no control, such as hail, floods, 
drought, and plant diseases. Crops insured by the FCIC 
include wheat, tobacco, cotton, corn, flaxseed, dry 
beans, and citrus fruits. 

Farm Credit. The federal government helps farmers 
either by loaning them money directly, or by guarantee- 
ing loans made by private financial institutions. It does 
this through many kinds of loan and banking pro- 
grams, such as those operated by the Farm Credit Ad- 
ministration. See FARM CREDIT. 

Labor. Certain kinds of farms, such as orchards, truck 
farms, and cotton farms, need large numbers of workers 
at harvesttime. F. inding such labor is a continuing farm 

problem. The federal government has helped by allow- 
ing large numbers of workers from Mexico to enter the 
Country temporarily at harvesttime. The invention of 
the cotton picker and fruit and vegetable harvesting 
machinery has also helped solve the problem, 

Surpluses of crops and livestock are often a major 
problem for farmers. Surpluses cause the prices of farm 
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А Threshing Machine of the 1800's was powere 
patient horses walking on a treadmill. Engines now do 


products to fall. One of the ways the government 
tried to keep farm prices from falling is through , 
support programs. Under these programs, the go 
ment sets a support price on each of several majore 
These crops include wheat, corn, rice, cotton, tobi 
peanuts, wool, sugar, and dairy products. The gov 
ment offers to buy these crops from farmers at 
port price. It will also lend farmers an am 1 
money equal to the support prices for their crop 

the farmer must meet certain conditions, such as} 
ing only specific acreage to these crops. This ha 
purpose of holding down production. However, 

port prices often lead to greater production, bed 
farmers are assured of good prices. 3 

Support prices usually range from 75 per cent to 
per cent of parity. Parity is the level of farm prices t 
will give a farmer the same buying power he had 
ing the period from 1910 to 1914. This means tha 
two bushels of wheat bought a pair of overalls fn 
1910 to 1914, they should do the same today. 8 
Panrrv; Зовзтру. 

The government has also established a soil-bank р 
gram to deal with the problem of surplus crops. Ui 
this program, the government pays farmers not to 
crops on certain amounts of their land (see Som. 
The accumulation of surplus crops creates a big stora 
problem. The government has had to use idle m 
chant ships at various times to store surplus grain. 
amounts of surplus crops have spoiled because of po 
Storage facilities, 

State Governments assist agriculture in much f 
Same way that the federal government does. The fede 
and state governments jointly support and opem 
many programs, such as agricultural land-grant © 
leges, experiment stations, and extension services 
departments of agriculture administer laws that 
inspection of food and feeds, the quarantine of sl 
livestock, and the establishment of grades and stan 


Agricultural Organizations 
The changes caused by machines and scientific fat 


Farm Equipment Institute 
The First Track-Type Tractors built in 1904 had enormous 
weom engines to supply power and huge iron front wheels 


ing have farmers to establish organizations to pro- 
tect thei rests. For example, farmers have formed 
cooper 'urchasing and marketing associations (see 
COOPERA American farmers buy about a fifth of 
their fece rtilizer, and other supplies through pur- 


chasing cooperatives 


They sell about a fifth of all they 
ough marketing cooperatives. 

general farm organizations in the United 
le the American Farm Bureau Federation, 
the National! Grange, the Farmers Union, and the Na- 
tional Council for Farmer Cooperatives. They carry 
on many cducational programs for farmers, work for 
laws that benefit agriculture, and present the views of 


produce 
The m 
States ir 


farmers to Congress. 

. Many young people who live on farms in the United 
States belong to the Four-H clubs and the Future 
Farmers of America. The Еош-Н clubs have about 


2,200,000 members and the Future Farmers of America 
about 100,000. These organizations conduct many 
kinds of educational and recreational programs, and 


hold farming contests for farm boys and girls. 


History of Agriculture 


Early Methods. Thousands of years ago, prehistoric 
men gathered food and made clothing from wild plants 
and animals. They had to move to another region if 
they killed all the animals, or if the plants died. Early 
men spent their lives roaming from place to place in 
search of enough food to eat. 

Gradually, men began to tame sheep, goats, and 
other animals. These animals provided a steady supply 
of meat and skins for clothing. Men no longer had to 
Spend as much time hunting. The taming of animals 
Was one of the most important developments in the 
life of man. 

About the same time that men learned to tame ani- 
mals, they learned to plant and cultivate certain plants, 
Such as wheat and rice. Perhaps by accident, men saw 
that plants grew better when the ground had been 
broken. At first, they used crude digging sticks to break 
the ground. Next, they developed wooden plows. The 
first plow probably was a crooked stick that one man 

eld in position while one or two other men dragged it 
through the soil, Later, men trained oxen, horses, and 
other animals to pull plows. 

As agricultural methods improved, all the people 


Caterpillar 
Modern Planting Equipment used to sow rye in Conodo con- 
sists of seed drills ond disk plows pulled by о coterpillor troctor 


Caterpillar Tractor Co. 


A Huge Combine, pulled by a tractor, quickly horvests barley 
on a farm in Washington. № both cuts ond threshes the grain. 


were not needed to cultivate the land or to tend live- 
stock. People began to settle in villages. Some had time 
to trade. Others worked in the arts, cared for the tem- 
ples, or became soldiers. But farmers and fishermen fed 
all the people. See PREHISTORIC Man. 

Egyp! and Rome became two of the first great agri- 
cultural states. The Nile River in Egypt has always 
flooded its valley once a year. This makes the soil ex- 
tremely fertile. Egyptian farmers grew flax, barley, 
wheat, and several kinds of fruits and vegetables. They 
irrigated their fields hundreds of years before the birth 
of Christ. See EGYPT, ANCIENT (Agriculture). 

Rome developed from a country of small farmers into 
a nation of great estates called /atifundia. Some of these 
estates covered thousands of acres. The Romans prac- 
ticed irrigation, rotated their crops, and planted legumes 
to enrich the soil. They made widespread use of iron 
plows. The iron plow had developed about 1000 в.с. in 
the Near East. From the Near East, the use of iron plows 
spread throughout the ancient world. The ancient 
people of Britain had iron plows in 100 в.с. Зее RoMAN 
Емре (Agriculture). 

In the Middle Ages (A.D. 400's-1400's), people farmed 
on the estates of feudal lords. Зе farmed the land 
around the villages in a two-field or three-field system 
(see SERF). In the two-field system, the serfs allowed one 
field to lie fallow, or idle, and planted the other with 
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grain. In the threefield system, they let one field lie 
fallow, planted the second with wheat or гус, and raised 
barley, oats, and legumes on the third. This crop rota- 
tion helped protect the soil. See FeupALISM (Life in a 
Feudal Village); Міро Aces (The Feudal System). 

American Indian Agriculture. When European ex- 
plorers came to North and South America, they found 
that many Indian tribes farmed the land. The Indians 
in New England taught the Pilgrims how to plant corn. 
The Maya in Yucatan also raised corn. Potatoes were 
grown in South America. Indians in the southwestern 
United States irrigated their crops of cotton, corn, and 
vegetables, See INDIAN, AMERICAN (Farming). 

The Agricultural Revolution. Scientific farming and 
farm machinery developed in the 1700's and 1800's. 
Jethro Tull, Charles Townshend, Robert Bakewell, and 
others developed new farming methods in England dur- 
ing the 1700s. Tull invented a horse-drawn cultivator 
to till the soil, and a drill to plant seeds. Townshend 
introduced turnips and other new root crops, and dis- 
covered improved ways to rotate crops. Bakewell was 
a pioneer animal breeder. In the 1830's, the invention 
of the McCormick reaper and steam-powered threshing 
machines brought a new age of farm machinery. 

Changes came quickly in agriculture after the mid- 
1800's, especially in the United States. Businessmen 
built meat-packing plants, dairies, and other factories 
to process farm products. These factories took over 
many tasks once performed only by farmers. 

The development of tractors and tractor-drawn 
machines in the late 1800's and early 1900's provided 
farmers with a vast new source of power. So did the use 
of electric power and electric machines. Tractors pull 
combines that reap and thresh grain in one operation. 
Other tractor-drawn machines pick corn, harvest cot- 
ton, plant seeds, and spread fertilizer. Electricity lights 
farm buildings, and operates milking machines, re- 
frigerators, pumps, and other useful appliances. Some 
farmers use electrified fences to keep cattle from stray- 
ing from fields. 

Automobiles, trucks, telephones, radio, and television 
ended the isolation of the farm and farm family in the 
United States. The farmer can climb into his automo- 
bile and drive to the nearest town or city in a few 
minutes or hours. He can pick up the telephone to call 
а doctor, or turn on a radio or television set to hear the 
latest news. Trucks, railroads, ships, and airplanes carry 
the farmer's products to markets in all parts of the 
world. Refrigerated trains and trucks transport. perish- 
able and quick-frozen products with little or no loss in 
food value from spoilage. 

These machines and sources of power make it pos- 
sible for fewer and fewer farmers to feed more and more 
people. In 1820, one farm worker in the United States 
raised enough food to feed himself and three other per- 
sons. Today, one farm worker grows enough food to 
feed himself and about 23 other persons. Only то of 
every 100 workers were employed in agriculture in the 
United States in the late 1950’s, compared with бо 
of every 100 in 1870. 

The increased use of machines has made it possible 
for one family to operate a much larger farm than it 
could in the days of horse-drawn equipment. For ex- 
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ample, the average size of farms in th: United $ 


increased from about 150 acres in 1600 to more | 
200 acres in the 1950°s. The number of farmers who 
or partly own, their farms rose from about 60 of. еу 
100 іп 1930 to over 70 of every 100 in the 1950's, 

Farm experts predict that scientiti: advances | 
continue to increase farm production. Hydropg 


may increase food output in regions with little К 


farm land. Atomic energy and sola: energy are й 
sources of power being used for farming. Batteries ў 
operate by sunlight supply the power for rural telep ho 


lines in some parts of the United States (see SE 
ENERGY) Atomic energy provides electric power 
some areas in the United States and other count 
served by atomic power plants (see Атом ENERG 


Careers in Agriculture 


Farming is as much a business as operating a тай 
facturing plant or running a store. A farmer brings f 
gether land, labor, machines, and money—the aga 
of production. He must be able to organize these age 
so they will make a profit. At the same time, farmi 
differs from other businesses in important ways. 
manufacturer can increase or cut production by sta 
ing or stopping machines in a factory. But a farmer & 
Start crops growing only at certain times of the 
and he cannot stop them from growing after they ha 
been planted. 

Farming requires considerable experience and judg 
ment. A good education increases a farmer’s chano 
success. Some successful farmers have had little schoo 
ing, but many others have advanced college degree 

In Farming. The United States probally needs fewe 
than 100,000 new farmers a year. Only about half thes 
jobs are on full-time, family-sized farms. Many sud 
jobs are open only to relatives of older farmers who an 
ready to retire. It takes much money to buy, equip, ant 
operate a family-sized farm. For example, in the mid 
1950s, a Northeast dairy farm with 2 5 cows cost abou 
$28,000 to buy, equip, and stock. A 163-acre Corn Bel 
hog-dairy farm cost about $43,500, and a 480-а@ 
Great Plains wheat-corn-livestock farm about $42, 

In Government. Federal and state agencies employ 
many persons trained in agriculture. These experts ad 


Science, animal husbandry, nutrition, crops and soils 
agricultural engineering, and economics of product 
and marketing. Most such government jobs are civil 
service positions. 


of both the Department of Agriculture and their state 
agricultural college. They do adult-education work ill 
farming and in homemaking. h 
In Other Fields. Agricultural work includes such 
year-round activities as selling and repairing farm ma 
chinery, trucking livestock to markets, testing milk 
fat content, drilling water wells, grinding and m 
feed, and packing, grading, and processing farm prod 


loan associations, banks, marketing asso- 


ucts. Far 

ciations, «od similar organizations hire researchers to 
guide their activities with farmers. There are also many 
seasonal ıl related to agriculture, such as grain har 
vesting, Í picking, and hay and straw baling. 

Many cultural jobs require college training. 
Others « « learned by a small amount of on-the-job 
training. ` of the jobs in agriculture that are sea- 
sonal may be combined with the operation of a small 
farm. моо L. MICHELL, Critically reviewed by FLOYD Ахоак 


Related Articles. Scc the Agriculture sections of the 
state, province, country, and continent articles. See also 


the Aoki) TURE section of the READING AND STUDY 
Guine for Wortp Book articles on Growing Crops; 
Farm Machinery and Equipment; and Raising Live- 
stock. Sec also the following articles. 
BIOGRAPHIES 

See the ШоскаРНУ section of the READING AND STUDY 

Gume for а list of biographies of Agricultural Leaders. 
EDUCATION AND RESEARCH 

Agricultural Education — Chemurgy Horticulture 
Agricultural Experiment County Agent Hybrid 

Station County Home  Land-Grant 
Agricultural Research Agent College or 

Service Extension University 
Agronomy Service Nutrition 
Breeding Food 

FARM ORGANIZATIONS 

Cooperati. Flying Farmers Future Farmers 
Farm Buri а Federa- Association, of America 

tion, Arıcrican National Grange, National 
Farmers 1 nion, Four-H Club 

Nation: 

Kinps or FARMING 

Collective 1 irm Hydroponics Ranching 
Dairying Nursery Sharecropper 
Dry Farming Plantation Tree Farming 
Gardening Poultry Truck Farming 


GOVERNMENT AGENCIES AND PROGRAMS 


Agricultural Adjustment Federal Intermediate 
Administration Credit Bank 
Agricultural Conservation Federal Land Bank 
Program Service Food and Agriculture 
Agricultural Marketing Organization 
Service Forest Service 
Agriculture, Department of Homestead Act 


Commodity Credit Migrant Labor 
"orporation Parity 
Commodity Exchange Reclamation, Bureau of 
Authority Rural Electrification 
Commodity Stabilization Administration 
ervice Rural Free Delivery 
Farm Credit Soil Bank 
Farm Credit Administration Soil Conservation 
armers Home Administration Service 
Federal Crop Insurance Subsidy 
rporation 
UNCLASSIFIED 
Aviation (Agriculture) Industry 
15сазе (Diseases of Ani- Insect (The Importance 
mals; Diseases of Plants) of Insects) 
Earth (The Earth as International Live Stock 
Man's Storehouse) Exposition 
airs and Expositions Land Reform 
arm Life Market 
Orest and Forest Prehistoric Man 
Products War (Causes of War) 
пап, American World (How Man Has 
arming) Learned to Use His World) 


AGRICULTURE 
Ovtline 

1. Kinds of Agriculture 

A. Growing Crops C. Other Kinds of 

B. Raising Animals Agriculture 
1. Agriculture Around the World 

A. The United States E. Asia 

B. Canada F. Africa 

C. Latin America G. Australia and New 

D. Europe Zealand 


Ill. How Science Helps Agriculture 

А. Soils and Water С. Crops 

B. Animals D. Education and Rescarch 
IV. How the Government Helps Agriculture 


A. The Department of D. Labor 
Agriculture E. Surpluses 

B. Crop Insurance F. State Governments 

C. Farm Credit 


V. Agricultural Organizations 
VI. History of Agriculture 
Vil. Careers in Agriculture 


Questions 


Why can fewer and fewer farmers feed more and more 
people in the United States? 

In what ways is farming like a business? How does it 
differ from other businesses? 

How many persons can one farm worker feed today? 

What are price supports? Parity? 

Why do farmers rotate their crops? 

What are cereal crops? Why are they important? 

What is crop insurance? How does it help farmers? 

Where was the iron plow developed? 

What is hydroponics? 

How much of the world's population lives on farms? 


Books for Young Readers 


Betuers, Rav. Perhaps ГИ Be а Farmer. Dutton, 1950. А 
story of the many aspects of scientific farming. 

Fenton, CARROLL L., and KITCHEN, Невмиме B. Animals 
That € The Story of Domestic Animals. Day, 1959. 

FLOETHE, Louise L. The Farmer and His Cows. Scribner, 
1957. Old and modern dairy farm methods contrasted. 

Goetz, Овал. Grasslands. Morrow, 1959. The story of 

lants and animals that live on various types of grass- 
ands and how man has changed them. 

Howanp, Ковевт W. The Real Book About Farms. Garden 
City, 1952. A history of farming and a description of 
life on various kinds of farms. 

Kirkus, VIRGINIA. The First Book of Gardening. Watts, 
1956. 


Books for Older Readers 


ARCHER, SELLERS С. Soil Conservation. Univ. of Oklahoma 
Press, 1956. 

BROMFIELD, Louis. Out of the Earth. Harper, 1950. 

HicBEE, EDWARD. American Oasis. Knopf, 1957. 

Носмев, Оокотну C. Farm Animals, and Working and Sport- 
ing Breeds of the United States and Canada. Walck, 1945. 

Jacoss, HERBERT A. A Practical Guide for the Beginning 
Farmer. Harper, 1951. 

JOHNSON, SHERMAN E., and others. Getting Started in 
Farming. Van Nostrand, 1955. 

Lauper, PATRICIA. Dust Bowl: The Story of Man on the 
Great Plains. Coward-McCann, 1958. 

Loncuouse, ALFRED D., and ROEHL, Louis М. Farmers 
Shop Book. 10th ed. Bruce, 1953. 

POPULAR MECHANICS Press. Farm Manual. 3rd ed. Popu- 
lar Mechanics, 1957. 

Reck, FRANKLIN M. The 4-H Story: A History of 4-H Club 
Work. Iowa State College Press, 1951. 

UNITED STATES DEPARTMENT OF AGRICULTURE. Yearbook 
of Agriculture. U.S. G.P.O., Washington, D.C. These 
handbooks cover various topics in agriculture and are 
published annually. 
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AGRICULTURE, DEPARTMENT OF 


AGRICULTURE, DEPARTMENT OF, is an executive 
department of the United States government. The 
Secretary of Agriculture, a member of the President's 
Cabinet, heads the department, The Department of 
Agriculture distributes information on agriculture, ad- 
ministers laws designed to protect the farmer and the 
public, and is responsible for improving the welfare 
of the nation's farmers. 

Functions. The department helps the farmer produce 
morc crops, and livestock of better quality, by providing 
him with scientific agricultural information. It conducts 
research in agricultural and industrial chemistry, 
industrial uses of farm products, soils, agricultural 
engineering, agricultural economics, marketing, crop 
and livestock production, production of dairy goods, 
human nutrition, home economics, forestry, and con- 
servation. Farmers learn about the results of this re- 
search, and about other phases of the farm program, 
through a federal-state extension service of county 
agricultural agents and specialists. 

The Department of Agriculture provides crop reports, 
commodity standards, federal meat inspection, and 
other marketing services, It manages the nation’s for- 
ests. It administers programs on soil conservation and 
water resources. It helps farmers develop erosion-control 
and other conservation methods on their farms, It 
manages the price-support, acreage allotment, market- 
ing quota, and soil-bank programs. It assures farmers 
fair prices for their products. The department lends 
money to cooperatives and companies that wish to 
improve rural electrification systems and telephone serv- 
ices, It grants loans to farmers who cannot obtain else- 
where at reasonable terms the credit they need for 
farm operations and ownership. It cooperates with the 
States in a grant-in-aid program that provides school 
lunches to children in many parts of the United States, 
The department also has the task of developing foreign 
markets. 

The Secretary of Agriculture is appointed by the 
President with the approval of the U.S, Senate. He 
Serves as a member of the Civil and Defense Mobiliza- 
tion. Board and as a director of the Virgin Islands Cor- 
poration, 

The Under Secretary of Agriculture is the secretary’s 


SECRETARIES OF AGRICULTURE 


Year Under 
Name Appointed President 
*Norman J. Colman 1889 Harrison 
Jeremiah M. Rusk 1889 Harrison 
*Julius S. Morton 1893 Cleveland 
James Wilson 1897 McKinley 
1901 T. Roosevelt 
1909 Taft 
David F. Houston 1913 Wilson 
Edwin T. Meredith 1920 Wilson 
Henry C. Wallace 1921 Harding 
Howard M. Gore 1924 Coolidge 
William M. Jardine 1925 Coolidge 
Arthur M. Hyde 1929 Hoover 
*Henry A. Wallace 1933 F. D. Roosevelt 
Claude R. Wickard 1940 F. D. Roosevelt 
Clinton P. Anderson 1945 Truman 
Charles F. Brannan 1948 Truman 
Ezra Taft Benson 1953 Eisenhower 
Orville L. Freeman 1961 Kennedy 


*Has a separate biography in WORLD BOOK. 
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chief assistant and serves as Acting Secretary of 
culture in his absence. The secretary's staff also inely 
three assistant secretaries of agriculture, an admini 
tive assistant secretary, a director of agricultural ав 
services, and a general counsel. 

Organization. Activities of the department in Wi 
ington, D.C., are organized into four main groups | 
The Assistant Secretary of Agriculture for Federal-Sta 
Relations directs the following services: agricult 
conservation, agricultural research, farmer cooperatit 
federal extension, and forest and soil conservation, f 
The Assistant Secretary for Marketing and Бог 
Agriculture supervises the Agricultural Marketi 
Service, the Foreign Agricultural Service, and 
Commodity Exchange Authority. (3) The Assista 
Secretary for Agricultural Stabilization manages th 
Commodity Credit Corporation, the ( ommodity St 
bilization Service, the Federal Crop Insurance Сот 
ration, and agricultural stabilization and conservatio 
committees. (4) The Director of Agricultural Cred 
Services administers the Farmers Home Administrati¢ 
and the Rural Electrification Administration. 

History. Congress established the Department of A 
riculture under a law approved on May 15, 1862. 1 
commissioner of agriculture headed the departm 
Before that time, the agricultural division of the U 
States Patent Office managed the government's 
cultural affairs. It distributed seeds to farmers and dé 
veloped varieties of crops and livestock. On Feb. 8 
1889, Congress made the Department of ^griculturea 
executive agency. The Commissioner of Agriculture 
came the Secretary of Agriculture, with Cabinet rani 

At first, the department devoted much of its attention 
to aids to production and agricultural res 
it began to give greater emphasis to marketing problem 
and marketing research. As improved methods of farm 
ing resulted in greater production, the department ha 
the problem of adjusting this production to public con 
sumption. Congress has added various bureaus and 
Services to the department and passed many | 


1948, 1949, and 1954, in addition to legislation enacted 
during World War II. The War Food Administration 
created in 1943 as a wartime agency of the Departmen 
of Agriculture, handled the nation’s civilian and mil 
tary food needs. А 

The department has undergone several reorganiza: 
tions. In 1953, it placed all units and services into 1 
present organization of four main groups. The Depart 
ment of Agriculture employs about 100,000 person 
About 99 of every 100 of these employees work in MG 
United States, Joun C. Bonum 


Related Articles in Wonrp Book include: 
Agricultural Conservation Federal Crop Insurance 
Program Service Corporation p 
Agricultural Marketing Flag (color picture, Flag 
Service of the United States _ 
Agricultural Research Service | Government) 
mmodity Credit Corporation Foreign Agricultural 


Commodity Exchange Authority Service 
mmodity Stabilization Forest Service 
Service Parity $ 
Farmer Cooperative Service Rural Electrification 
Farmers Home Administration 


Administration Soil Conservation Serv! 


DEPARTMENT Wel; AGRICULTURE» шт 


= 


m 


PRESIDENT 


The Department of Agriculture 
gathers ond distributes information on 
farming subjects. И also administers 
laws to protect farmers and the public. 


Dept. of Agriculture Duilding, U.S. Dept. of Agriculture 


SECRETARY OF AGRICULTURE 


UNDER SEC 
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AGRICULTURE, INTERNATIONAL INSTITUTE OF 


AGRICULTURE, INTERNATIONAL INSTITUTE OF. 
See Foop AND AGRICULTURE ORGANIZATION. 

AGRIMONY, AG rik мон nih, is the common name 
for members of a group of perennial woodland plants 
that grow in the United States, Mexico, and the Andes 
Mountains of South America. The hairy leaves of the 
agrimony consist of a number of smaller blades or leaf- 
lets. The small yellow flowers grow in clusters on a long 
spike. The fruit isa cone-shaped bur with hooked bristles. 
Sheepherders destroy the burs before the plant sheds 
them, because they cling to the fleece of the sheep. 

Scientific Classification. Agrimony belongs to the 
family Rosaceae. It is classified as genus Agrimonia, species 
(upatoria. HAROLD NORMAN MOLDINKIE 

AGRIPPA, HEROD. See Heron. 

AGRIPPINA, ло rih PEE nuh, THE YOUNGER (a.D. 
15?-59) was the great-granddaughter of the Roman 
emperor Augustus, and the mother of Nero. She was 
one of the most ambitious and cruel women in history. 
She poisoned her second husband and married her 
uncle, the emperor Claudius. She persuaded him to 
name her son, Nero, as his successor. In A.D. 54, she 
poisoned Claudius and saw her son crowned emperor 
of Rome. However, Nero’s two able advisers, Seneca 
and Burrus, kept her from having much influence. 
Nero charged his mother with an attempt on his life and 
had her put to death. ROBERT Окнімахх BONE 

See also CLAUDIUS; NERO. 

AGRONOMY, uh GRAHN oh mih, is a branch of agri- 
cultural science that takes up the study of the soil and 

the improvement of the staple crops grown upon it. 
The work of agronomists helps farmers grow the food 
supply of the world. Some of the most important services 
performed by agronomists include testing and classifying 
soils. The soils of the United States have been classified 
into more than 8,000 types. Samples of soil of many 
kinds and from many parts of the country are tested to 
determine whether they contain proper amounts of 
chemicals vital for plant growth. Soil frequently lacks 
compounds of nitrogen, phosphorus, and potassium. 
The use of chemical fertilizers and the rotation of crops 
are two ways for overcoming these lacks. The growing 
of leguminous plants such as alfalfa and clover is helpful, 
because these plants supply nitrogen to the soil. Even 
soils with sufficient plant food may be poor for certain 
crops, because they are too acid or alkaline. They may 
also lack the normal soil bacteria which plants require. 
Some soils fail to grow good crops because they contain 
too much sand and dry out too quickly. Agronomists 
analyze soil samples and Suggest methods to farmers 
and landowners to improve their soils and the crops 
which these soils produce. Equally important work of 
the agronomist includes the discovery or selective breed- 
ing of the kinds of plants that will produce the best 
crops under various conditions of soil and climate. Such 
studies have been combined with new methods of 
cultivation, irrigation, and enrichment of the soil to 
make possible larger crops. 

Agronomists study methods to prevent the erosion of 
soil by wind and water. Among these methods are con- 
tour plowing and strip farming. Many farmers learned 
how to conserve their lands and increase their harvests 
by these means. By proper handling of soil, the scanty 
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rainfall of dry regions can be hoarded for use 
Erosion can be largely prevented and soil 
tained or even increased. ! 

See also AGRICULTURAL EXPERIMENT STATION: 

AGUASCALIENTES, лн ewahs kah Г РАЈА 

363), the capital of the state of Aguas nte 
пее зы plateau of Mexico, about 26 
northwest of Mexico City. For location, see у 
(color map). 

The city is more than 6,200 feet above sea 
has a mild, pleasant climate. It reccived its name! 
the hot springs that make it a favorite health 
Aguascalientes means hot waters in Spanish. Ап impo 
trading and manufacturing center, it was fo 
the Spaniards in 1575. Joms А. 

AGUASCALIENTES (рор. 188,075; area 2,49 
mi.), one of the smallest states of Mexico, lies it 
west-central part of the country. For loca 
Mexico (color map). Most of the people live й 
and towns, about half of them in Aguascalii 
capital and only important city (sec Ави 
Irrigation projects enable farmers to raise la 
fruit, pepper, corn, and other vegetables. Ag 
became a state in 1855. Cuances С. CU 

AGUINALDO, лн ge NAHL doh, EMILIO. ( 

), was a leader for Philippine independ en 
1896, as mayor of a small town, he took part i 
unsuccessful revolt against Spanish rule, and was й 
to flee to Hong Kong. He returned to ће Р 
to fight against Spain in the Spanish-American 
Later he fought against the American occupa 

In June, 1898, the Filipinos set up a геуой 
government and made Aguinaldo president. Ame 
armies shattered his dream for a Philippine Repu 
and he fled to the mountains of Luzon. Here the figl 
continued for two years, until Aguinaldo was | 
prisoner by the forces of General Frederick ЁШ 
(see Funston, FREDERICK). А 

On April 19, 1901, Aguinaldo took the oath of 
giance to the United States and retired to pri 
His hostility against America mellowed as he be 
convinced that the United States had no desire t 
trol the Philippines. In 1949, on the 51st anni 
his proclamation of a Philippine republic, 
tribute to American-Filipino friendship. 

In 1950 President Elpido Quirino appointed 4 
naldo a member of the council of state. Aguin 
published A Second Look at America in 1957. He 
near Cavite, Luzon, of Chinese and Tagalog a 
He was reared by a priest, and studied at the U 
of Santo Tomás. Сково E. T 
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by the peophet, Elijah. The peace with Syria soon 
boke dow Ahab was killed in an attack against а 
Sevian К on east of the River Jordan. Е. д. чена 

See ab ПАН 

AMASUERUS, uh naz you EE rus, was a of am 
cient Pers | ic was probably the same man as L 
А mory i Biblical book of Esther tells about his 
beautiful n, Esther, who appealed to him and 
saved he ple, the Jews, from massacre, See also 


oon; Posi; XERXES. 
2th king of Judah, reigned from about 
Ihe powerful Assyrians were conquering 
Israel at this time, Ahaz was threatened 
1 and Syria. Later, Assyria conquered 
d neither the judgment nor the character 
untry at such a critical time. See also 


Esmer; | 


Judah. A! 
to lead h 
Isaan. 


AHMADABAD, AH mud ah BAHD, or AHMEDABAD 


(pop. 788.1; ан. 260 ft.), is one of the largest cities in 
India. It is the capital of the district of Ahmadabad, 
which lics in the state of Gujarat. Ahmadabad is a 
thriving commercial and industrial city, with several 
types of ıı: :nufacturing plants. Gujarat College and 
other colleces offer many courses, including medicine 
and law. Ihe city doubled in size during the 1930's 
and is still growing. A progressive city, Ahmadabad 
has many new developments. 

Ahmad.!«d once served as capital of the Mogul 
kingdom. S псе the 1400's, the city has been known as 
а manufac’ sing center. Even today, many fine crafts- 
men, such s goldsmiths, live there. But cotton mills 
have beco:::“ much more important. Rozar 1. CRANK 


AHRIMAN. See DEVIL. 

AHURA-MAZDA. See RELIGION (Zoroastrianism). 
AHVENANMAA ISLANDS. Scc ÅLAND ISLANDS. 
Al. Sec 5: отн. 

AICHMOPHOBIA. See PHOBIA. 

AID TO DEPENDENT CHILDREN is a grant of finan- 


cial help and medical care to needy widows with 
dependent children. 
The tenn for such assistance was mothers? pensions 


before the federal Social Security Act of 1935 was 
passed. The federal government pays part of state 
grants to dependent children if the Federal Security 
approves the state law, The average state govern- 
ment contributes about 40 per cent of the money. 

The first state mothers’ aid law was adopted by Illi- 
nois in 1911. Generally, state laws provide aid to 
children in the event of divorce, or the father's death, or 
desertion. In some cases, aid is granted even if the father 
still lives with the family, but is disabled. 

More than $750,000,000 a year is paid out in federal 
and state grants to about 640,000 families with about 
2,100,000 children. The average monthly payment in 
the late 1950's for the entire United States was $102 a 
family or $27 to each individual. GLENN W. MILLER 

AIDA. Scc Opera (Some of the Famous Operas). 

AIDE-DE-CAMP, AYD dee KAMP, is an officer who 
Serves as a personal assistant to a military commander. 
His duties include delivering messages, making travel 
arrangements, and assisting with correspondence. Aides- 

camp serve in all branches of the United States 
armed forces, The President of the United States and 
the Secretaries of the Army, Navy, and Air Force also 

Ve aides-de-camp. CHARLES В. MACDONALD 


Poems (1950) won the Pulitaer poetry реше in 19/0, and 


his Collected Poema (1953) teceived the National Book 
Award in + He Amor san Miri tall. 
His novels inc Great Сөй (1933) King lofa 


Library of Congress in 1950 and 1951. jos њене 
AIKEN, GEORGE DA See Vi (Famous 
Vermonters). 
AILANTHUS, ау LAN thus, an attractive tree that 
originated in China, grows in and North Amer 
ica. It is sometimes called Tree of , The ailanthus 


grows rapidly, even in poor soil. It may often grow 6 to 
10 feet high in a single season. It has brown-gray bark 


« and stout, blunt twigs. Most ailanthus trees grow about 


flowers grow in 


Scientific Classification. Ailanthus to the family 
Simarubacear. It is classified as genus Ailanthus, species 
altissima. Wian M. Мажи 


See also Lear (picture, Kinds of Leaves). 


i of an airplane wing. Its movement up or 
RE sies v Rd ute nie oc DA 
See also AuxrrANE (Wings). 

AILUROPHOBIA. Scc Prronta. 

AINU, / noo, are a group of white men who may have 
been the first people to live in Japan. Many scientists 
believe that the Ainu are one of the oldest existing 
peoples on the earth. In the 1950's, about 16,000 Ainu 
lived in the northeastern part of Japan, on the island 
of Hokkaido, on the three southernmost Kuril Islands, 
and on the southern part of Sakhalin. The largest 
settlement is at Shiraoi, Hokkaido. 

The Ainu have about the same relationship to the 
Japanese as the American Indians have had to the 


Ainu, however, attend Japanese schools and intermarry 
with Japanese. Many no longer learn the Ainu language 
or keep Ainu traditions. WILTON MARION KROOMAN 

See also Races or Man (Caucasoids; table; picture, 
Asia and Malaysia) ' 
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EXOSPHERE 1 
с no cir molecules, The - 
1 of the air increases 
stea igh the ionosphere to 


of the exospher, 
The air, or atmosphere, surrounds the earth. 
Scientists divide it into several layers. From 
lowest to highest, these are the troposphere, the — 300 MILES 
stratosphere, the ionosphere, and the exosphere. 
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50 MILES 


the earth. There, the и 
of the air drops rapidly vil 


AIR surrounds the earth just above the land and sea. 
(в often called the atmosphere. Air seems like nothing, 
itis really several gases mixed together. Without air, 

could be no living plants or animals on the earth. 
"You are breathing air this very minute. You must 
c air to live. People have stayed alive more than 
a month without lood, and more than a week without 
water. But a person can live only about то minutes 
without air. 
- Air has no color, no smell, and no taste. Yet air is 
justas real as water or land. You do not usually see air, 
because it is transparent. That is, objects can be seen 
clearly through it, because light rays pass straight 
through air. However, objects appear to be wavy if we 
look at them through a patch of warm air surrounded 
by cold air. For example, warm air rising above a hot 
radiator makes things behind it seem wavy. In this 
manner, you actually seem to see air. 
| You can feel air against your face when the wind 
- blows. You can also see waves, clouds, and tree branches 
move as air pushes against them. Air can blow large 
sailboats across the widest oceans. It can turn wind- 
mills and pump water. Most sounds come to us through 
the air. If there were no air, the world would be silent, 
because sound could not reach our ears (see SOUND). 
Air has weight, and it is this weight that keeps bal- 
loons that are lighter than air high above the earth. Air 
_ shows resistance to any motion. This air resistance keeps 
- birds and airplanes up in the air, just as water resist- 
ance helps a water skier skim on the surface of the water. 
There is an “ocean” of air just as real as any ocean of 
water. When you walk, you push along the bottom of 
this ocean of air much as a crab crawls on the bottom of 
the sea, The ocean of air covers a larger area than all 


AMOUNTS OF GASES IN DRY AIR 


(per cent by volume) - 


the oceans of water put together. It is hundreds of miles 
deep and covers all the earth. 


What Is Air? 


Air is made up of a mixture of gases which we cannot 
see. Water in the form of vapor, or separated particles 
too fine to see, is mixed with the gases. Air also carries 
tiny particles of solid materials, such as dust. But the 
water and the solid particles are not considered part of 
the air. 

Gases in the Air. The most important gases in air 
are nitrogen and oxygen. Nitrogen makes up slightly more 
than 78 per cent, or almost eight tenths, of dry air by 
volume. Oxygen accounts for nearly 21 per cent, or 
about two tenths of the volume of air. The remaining 1 
per cent of air consists almost entirely of the gas argon. 

Air also contains very small amounts of several other 
gases. They include neon, helium, krypton, xenon, hydrogen, 
ozone, carbon dioxide, nitrous oxide, and methane. In some 
parts of the world, the air contains small traces of am- 
monia, carbon monoxide, and hydrogen sulfide. See the 
articles on each of these gases. 

Moisture in Air. You cannot see the water vapor, or 
moisture, in the air. It is in the form of a gas. Each 
molecule, or very tiny particle of the vapor, is smaller 
than one millionth of a millionth of an inch (see MOLE- 
CULE). The molecules of moisture float freely among the 
molecules of nitrogen and oxygen, much as bees drift 
among flowers. The amount of water vapor in the air is 
not always the same. Air expands, or stretches out, 
when it becomes warm. Because of this, warm air can 
hold more moisture than cool air can. When the relative 
humidity reaches more than 100 per cent, the excess 
water usually comes out in the form of small droplets. 
Relative humidity is the amount of water that a certain 
volume of air contains, compared to the amount the 
air could hold at a given temperature (see Humiprry). 
Clouds are formed when the droplets come close to- 
gether without touching. When the droplets actually 
touch and flow together, they form rain which falls 
from the clouds. The rainfall removes the moisture 
from the air and leaves the air drier than before. 

Particles in the Air. Air often contains many solid 
particles. These, like water vapor, are usually invisible 
except when present in great numbers. A cubic inch of 
air normally contains about 100,000 solid particles. We 
can see puffs of smoke or clouds of dust when many par- 
ticles of soot and dirt are crowded together. The dust 
count has ranged from 15,000 particles in a cubic inch 
of clean air over the mid-Pacific Ocean to more than 
5,000,000 particles in a cubic inch in the smoky air 
over a large city. 

Other particles commonly found in the air include 
salt from the oceans, pollen from plants, and tiny living 
things called microbes. High above the earth, men have 
found tiny crystals of ice in the air. Sometimes solid 
particles settle into the earth’s air from outer space. 
They are the ashes of meteors that burn upon hitting 
the atmosphere (see METEOR). 


The Ocean of Air 


Air forces include weight and resistance. These forces 
are important to man. Air pressure, air movement 
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(wind), and air compression are also important charac- 
teristics of air. Scientists can tell how these forces and 
characteristics will act. 

Weight and Pressure. We do not usually notice the 
weight of air, because it is much lighter than solids or 
liquids. Yet air has a definite weight. We can show 
this by a simple laboratory experiment. Use a small 
pump to take the air out of a bottle. Seal the bottle 
and weigh it. Then, break the seal so that air rushes 
into the bottle. Weigh the bottle again. You will find 
that it now weighs more than it did when the air was 
pumped out. Air caused the added weight. 

The air in an ordinary drinking glass weighs only 
about as much as an aspirin tablet. But the weight of 
all the air around the world is more than 5,000,000,000,- 
000,000 (five quadrillion) tons. 

Air pressure, or the pressure of. air, is caused by the 
weight of air from the top of the atmosphere as it presses 
down upon the layers of air below. The upper atmos- 
phere has less pressure than the air near the earth, be- 
cause there is less air above it. Air pressure at sea level 
averages about 15 pounds on every square inch. This 
weight changes a little from day to day along with the 
weather. The column of air pressing down on your 
shoulders weighs about a ton, or 2,000 pounds. You do 
not feel this weight, because you are supported by an 
equal pressure of air from all sides. 

Men can use air pressure as a force to lift water. If 
air is kept from pressing against a certain part of the 
water, that part will be raised by the force of air push- 
ing against the rest of the water. This is how a suction 
pump works to pump water out of a well into a house. 
The pump seems to pull the water but it really only lets 
the air around the pipe push the water into the pipe. 
When you suck lemonade through a straw, air pres- 
sure works for you. You remove the air from inside the 
straw. This lets the pressure of the air outside the straw. 
push the lemonade upward into your mouth. 

Ап instrument for measuring air pressure is called a 
barometer. Barometers in the United States measure the 
pressure of air in inches of mercury (see BAROMETER). 
At sea level, the average air pressure is 29.97 inches. 

Air Resistance. Air is a little Sticky, and resists the 
motion of objects going through it. A piece of paper 
will not fall straight downward, because it keeps rub- 
bing against the air. The paper will slide edgeways or 
sideways between the molecules of air. The faster ob- 
jects move through the air, the more air resistance they 
meet. For example, the faster you ride your bicycle, the 
greater the air resistance against you will be. You feel 
the air pushing harder against you. 

In the early days of aviation, one of the reasons that 
airplanes flew slowly was because the air rubbed 
against such parts as the landing wheels and wing wires, 
Aviation engineers found they could increase the speed 
of an airplane by Streamlining its shape. They removed 
outside wing wires, and installed landing wheels that 
could be pulled up inside the plane. They found that 
smoothing down rivet heads actually reduced air re- 
sistance. 
| Air resistance creates heat. Rockets travel at many 
times the speed of sound, and air rubs past their nose 
tips so fast that they become red hot. Engineers are 
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seeking new materials to withstand ihe heat Caused by 
friction of the air. See AERODYNAMICS. 

Air Movement. The sun causes air to move by heat. 
ing it. When air is heated, it expands and becom 
lighter. It then rises, like a huge, invisible balloon. The 
warm air is pushed by the cooler, heavier air that moves 
in to take its place. This kind of motion is the Cause of 
wind (see Wp). The air around the equator keeps 
warming and rising. Cooler air moves in Steadily to take 
its place. This movement of air causes vast belts of wind 
called trade winds (see TRADE Wi). Every little island 
in the sea is apt to create a wind when the sun is shin- 
ing. This is because sunshine upon land usually 
duces more heat than sunshine upon water. This effet 
causes air over the land to rise. 

The air around the earth moves constantly, because 
of the motion of the earth. The earth moves faster at its 
equator than near its poles, and this affects the move 
ments of air. The earth’s rotation creates a force called 
the Coriolis force. This force affects the movement of ait 
masses across the earth. For example, the Coriolis force 
pushes air currents to the right of the direction they are 
moving in the Northern Hemisphere. This has an 
important effect on the weather. See WEATHER (Air 
Movement). 

Air is also moved by the gravitational attraction of 
the moon and sun. This movement is called a tide (хе 
Tie). You cannot see an air tide as you see а water 
tide, but an air tide occurs just as regularly as does à 
tide in the sea. q 

Still another kind of air motion is the vibration or 
constant movement of molecules of the gases that make 
up the air. At sea level, air molecules hit each other bil- 
lions of times every second. The warmer the air is, the 
faster the molecules move. At freezing temperatures, 
air molecules move at an average speed of about 1,085 
miles an hour. This is about 11 times the speed of 
sound at freezing temperatures, 

Air Compression. All the air in a large room can be 
forced under pressure into a few small, strong steel cyl 
inders. This air is then called compressed air. The speed 
of air molecules increases when the pressure on them 
becomes stronger. The air then becomes warmer. When 
you pump up a tire by hand, the pump becomes warmet 
as the air pressure increases. Lowering the pressure has 
the opposite effect. Air becomes cooler after it expands, 
slowing down the speed of the molecules. ү 

Men use compressed air in many ways—to fill ai 
mattresses, to inflate automobile tires, and to d 
pneumatic drills, Air compressed to about zyoth 0 К 
normal volume is kept in steel cylinders inside a E: 
marine. This compressed air, when released into t 
water-filled ballast tanks, forces the water out of Eo 
The submarine becomes lighter and rises to the surface: 
See COMPRESSED Air, 


The Four Layers of Air 


Scientists who study the air think of the atmospher 
of the earth and the space just beyond it as divided a 
four main layers. From the ground up, these d Te! 
the troposphere, stratosphere, ionosphere, and exosp » a 

The Troposphere is the air layer that extends № $ 
the earth up to the area where the temperature E. 
becoming lower. The thickness of this layer varies. for 
temperature normally decreases about 3? or 4°Ё. 


| 


case in altitude. 
e, the troposphere extends about 5 
rth and South Poles and about 10 


cach 1,000 feet in 
On the а 
miles over the 


miles over the equator. At the upper level of the tropo- 
sphere, the temperature over the United States stays 
rather constant at about —67°F. Surprisingly, over the 
poles the temperature remains about —50°F., and 
over the equator about —100°F. Most of the air, 
moisture, and dust of the atmosphere is in the tropo- 
sphere. The most rapid changes of temperature take 
place in the troposphere. Clouds and weather are 
usually confined to this level. 


The Stratosphere extends from the troposphere to 
about 50 miles above the earth. Its special features are 
a layer where ozone seems to concentrate, mainly be- 
tween 12 and 21 miles up, and a warm layer just above 


AIR 


cules or parts of broken molecules. They form when air 
molecules are hit by rays coming from the sun, or when 
they collide with high-speed particles called cosmic rays. 
Meteors light up as they streak into the thin outer air of 
the ionosphere. The Aurora Borealis, or Northern 
Lights, sometimes glows here. The bottom of the iono- 
sphere has the mysterious ability to bounce radio waves 
back to earth. This layer makes it possible to send short 
waves back to earth, and to send short-wave radio mes- 
sages thousands of miles. The molecules and atoms of 
the ionosphere are much farther apart than those of the 
thick lower air. Yet the ionosphere shields us from the 
sun’s rays and from objects such as meteors that shoot 
into the atmosphere. The top part of the ionosphere is 


Air is necessary to life. It contains the oxygen that we must 
breathe to stay alive, But air is also important in many other ways. 


HOW AIR WORKS FOR US 


Air Resistance makes a 
parachute descend slowly to 
the ground. A parachute could 
not work in a place without air. 


н. Armstrong Roberts 


Air Pressure Makes a Straw Work. 

hen we suck on a straw, we produce a 
vacuum in it. Air pressing down on the 
liquid in the bottle forces it up the straw. 


it. The warm layer is probably created when the sun’s 
rays hit the ozone. The lower stratosphere remains cold 
and clear, with a temperature over the United States of 
about —67°F. Pilots of jet airliners prefer flying in the 
Stratosphere so they can stay above thunderstorms and 
Snow. The warm layer of the stratosphere reaches 30°F. 
about 30 miles from the ground. The upper stratosphere 
55 windy even though it contains very thin air. The so- 
Called jet stream may reach speeds of 300 miles an hour. 
dins AU come from the west, but winds from any 
ton may be seen in the stratosphere. Scientists dis- 
Covered these facts by watching the paths of meteors 
and experimental rockets. 
е lonosphere extends from 50 to 300 miles above 
arth. This air layer received its name from the ions 
are found there. Jons are electrically charged mole- 


the e 
that 


Moving Air, or Wind, 
Pushes a sailboat across the 
water. The movement of air 
also plays an important part 
in creating weather. 


Ewing Galloway 


Compressed Air provides 
the power to drive this pneu- 
matic hammer. We also use 
compressed air to fill tires, 


Gardner-Denver Company 


as empty as an electric-light bulb. At its upper limits, 
the air gradually fades away to almost nothing. 

The Exosphere starts at about 300 miles above the 
earth. It is the last layer of the atmosphere, and the be- 
ginning of space. Here there is so little air that there is 
hardly any air resistance. A few molecules of the air's 
various gases must be in the exosphere, but they are not 
packed tightly together. In the lower air, where the 
molecules are close together, the average path that a 
molecule travels before hitting another molecule is only 
about syotvov of an inch. But in the exosphere, air mole- 
cules are much farther apart than a couple of bouncing 
table-tennis balls in a large auditorium. Since the exo- 
sphere is the outer layer of the atmosphere, it is from 
here that air molecules often escape into outer space. 

Interplanetary space lies beyond the atmosphere. It 
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is the space in which all the planets and their satellites 
travel around the sun. It is not, as scientists used to be- 
lieve, entirely empty space. In space, there are a few 
thousand molecules in every cubic foot. Because the 
molecules are so small in number, they travel many 
miles without hitting each other. Ions are also found 
in space. See Space Traver (What Is Space?). 


How Man Has Studied Air 


Before the 1600's, most people believed that air was 
a spirit. For instance, the Latin word anima meant 
human soul and breath, as well as wind. Both wind and 
air were so mysterious that people doubted that they 
were part of the world. In 1643, a young Italian scien- 
tist named Evangelista Torricelli proved that air actu- 
ally had weight and took up space. But no one had ever 
heard of nitrogen or oxygen. And no one knew what 
made the wind blow. Many persons still accepted the 
ancient Greek belief that air was made of heat and 
dampness, They believed that wind was born from fire. 

It was not until 1771 that the Swedish chemist Karl 
Scheele obtained pure oxygen by chemical means. 
Three years later, the English chemist Joseph Priestley 
discovered how to obtain oxygen by heating red oxide 
of mercury. The French chemist Antoine Lavoisier, the 
father of modern chemistry, realized the meaning of 
these developments. He showed in 1774 that air helps 
things burn by giving up oxygen. In 1783, two French 
brothers, Joseph and Jacques Montgolfier, thought that 
because smoke rises, perhaps а whole bag of smoke 
would rise. They invented the hot-air balloon. Later in 
1783, the physicist J. А. C. Charles of the Paris Academy 
invented the gas balloon, using the newly discovered 
hydrogen to fill it. The lighter gas made the balloon 
rise, and the age of air travel was born. See BALLOON 
(The First Balloon; The Hydrogen Balloon). 

Other scientists gradually found and named the ele- 
ments that compose the air. In the 1900's they learned 
how to change air into a liquid at about —310°F., or 
into a solid at about —436°Е. During World War I, the 
Norwegian meteorologist Vilhelm Bjerknes discovered 
that the air around the earth moves in distinct chunks 
or masses. He developed the modern air-mass theory of 
weather (see WEATHER). 

Scientists have used balloons, rockets, and earth 
satellites to study temperature, pressure, and humidity 
at high altitudes. Astronomers study the atmosphere of 
other planets through telescopes and spectroscopes. 
Some planets, especially Venus and Jupiter, are always 
covered by heavy cloud layers so dense that the planets 
themselves have never been seen. These clouds do not 
consist of air and moisture as do the clouds over the 
earth, but contain poisonous gases. Sometimes a light 
haze can be seen on Mars. Some scientists believe this 
haze is dust. They believe that there is little air on Mars, 
and that life as we know it on earth is impossible. How- 
ever, there may be other forms of life on Mars which 
we may some day discover. Guy Muncurm 
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AIR, LIQUID. See Liguip Arr. 

AIR ACADEMY. Sce Unrrep Starrs Air Force 
ACADEMY. 

AIR AGE MAP. See Aviation (maps) 

AIR ALMANAC. See NAVIGATION (Air Navigation) 

AIR ATTACK. See Слуп. DEFENSE; RADAR (National 
Defense). 


AIR BASE is an airport where military aircraft can 


land and take off and be stored, serviced, and repaired 
Each branch of the United States armed services has 
its own name for air bases. The air force calls its bases 
in the United States air force bases and usually names 


them for persons, such as Langley Air Force Base. It 


calls its bases in other countries air bases. Bases 
without flying facilities in the United States are 
called air force stations, those overseas, air stations 
The army calls its air bases army air fields, and names 


them for persons, such as Lawson Army Air Field. The 
navy and marine corps call their air bases air stations ot 
air facilities, Such stations are usually identified by the 
city or town that lies nearest to them, such as Glenview 
Naval Air Station and Cherry Point Marine Corps Air 
Station. 

Air bases range in size from fields fo: light aircraft 
to giant bases for huge jet bombers and transports. 
They have runways, taxiways, parking arcas, hangars, 
maintenance shops, control towers, navigational facili 
ties, warehouses, fuel-storage tanks, offices, and other 
buildings. A base includes the personnel and organiza- 
tion to operate these facilities, The air-base commander 
and his staff provide housekeeping and supply services 
for the military units that maintain aircraft ready for 
flights and other operations. $ 

In the early days of military aviation in the United 
States, air bases were called Shing fields. During World 
War I, the army aviation section had 27 of these fields 
in the United States and 16 in Europe. At the end of 
World War П, the army air forces had 1,895 air bases, 
1,333 of them in the United States. In the late 1950S; 
the air force had about 1 50 bases in the United States. 
and others in such countries as France, Germany, 
Great Britain, Greenland, Libya, Morocco, Philippines; 
Spain, and Turkey. It also began converting several of 
its bases into sites for launching intercontinental or 
intermediate range ballistic missiles. Some bases became 
centers for electronic air-defense systems. In the late 
1950’s, there were about бо naval and marine corps al! 
stations. The army has most of its army air fields lo- 
cated within or next to major posts, such as Fort Ben- 
ning. 

For lists of major air force, navy, and marine corps 
air bases, see the tables with the articles Атк Force, 
UNITED STATES; MARINE Corps, UNITED STATES; NAVY: 
UNITED STATES. н. L. Hooan, Ш 

AIR BLADDER. See Ен (Body Organs; picture 
Parts of a Fish), 

AIR BRAKE. See BRAKE. 

AIR BUMP. Sce AERODYNAMICS (color diagram, What 
Causes Air Bumps). 

AIR CELL. See Am Space, 


AIR CLEANER is а device that removes contaminants, 


or impurities, пог а stream of gas or air. Solid contam- 
inants include cust, lint, smoke, and pollens. Liquid 
contaminants include mist and fog. Other contami- 
nants come in the form of vapors and gases. 

Uses. Air cleancrs serve many different purposes. In 
homes, they improve the cleanliness of the air and re- 
duce housekeeping time. Special types of air cleaners 
help to eliminate pollens and dust, and thereby bring 


relief to persons who suffer from hay fever and other 


allergies. Departrnent stores may use them to keep their 
goods clean, and to reduce fire hazard by collecting lint 
or other burnablc material that may be deposited in the 
ventilation system. Hospitals use special types of air 
cleaners to reduce or eliminate the spread of infection. 

Without air cleaners, many industries could not 


operate efficiently. For example, foods, drugs, and cer- 
tain mechanica! processes require a relatively dust-free 
air. In many industries, air cleaners reduce expense by 
recirculating air that might otherwise be exhausted, 
from heating and air-conditioning systems. They also 
keep exhausted contaminants from re-entering the fac- 
tory. Sometimes industrial dust or odors must be re- 
moved to keep the air from harming persons in the area 
nearby. Air cleaners also protect internal-combustion 
engines and other machinery from excessive wear. 

Types of Air Cieaners. The type of air cleaner used 
depends on the size and the amount of particles to be 
removed, and on the characteristics of the contaminant. 
Cost is also important, because some air-cleaning 
Systems cost more to buy, operate, and maintain than 
others. Air cleaners are classified according to their prin- 
ciple of operation. The chief types are (1) the viscous- 
impingement, (2) the filtration, (3) the electrostatic pre- 
€ipitator, and (4) the inertial. 

Viscous-Impingement Air Cleaners consist of a metal or 
cardboard frame. Inside the frame is a filtering material 
Such as fiber glass, steel wool, or animal fiber that has 
been coated with a sticky material. In operation, the 
Solid contaminants impinge, or collide, on the coated 
Surface. The stream of air carrying the contaminant 
changes directions several times as it passes through the 
many layers of the filter. This causes the contaminants 
to stick to the filter. Some viscous-impingement filters 
ате made of inexpensive material, and may be thrown 
away when they are no longer serviceable. Others may 

cleaned by a stream of water, air, or steam, or by 
Washing in kerosene or dipping in oil. The filter must 

еп be recoated. 

One of the most familiar uses of the viscous-impinge- 
ment cleaner is in the automobile. The air that enters 
the carburetor to be mixed with fuel should be clean. 

erwise, dirt will come into the engine and cause the 
Parts to wear out. In the typical automobile air cleaner, 
Contaminated air strikes a copper mesh screen that 
been wetted with oil. It then passes over a small 
Pool of oil, which collects most of the remaining dust. 

Filtration Air Cleaners use a dry, uncoated filter made 

Such materials as wool felt, cotton batting, or cellu- 
E Dry filters can hold large amounts of lint, and 
flte us more efficient than viscous-impingement 

m ut large accumulations of dust often clog the 
ТЗ о. This slows the air flow through the filter, 
a" Isturbs effectiveness. Dry filters are commonly 

їп ventilating, heating, and air-conditioning 


AIR COMPRESSOR 


systems used in homes and other small buildings. 

Dry filters come in cleanable or throw-away types. 
Special dry filters, called ultra or absolute, have an effi- 
ciency of 99 per cent. They contain such material as 
pleated cellulose-asbestos paper, deep sand beds, a 
combination of fiber glass and wool, or a compressed 
fiber glass. 

Electrostatic Precipitators are among the most important 
air cleaners, because they run so efficiently and have so 
many different uses. They are especially useful for re- 
moving particles of dust and smoke, but they also re- 
move bacteria and pollen. Some precipitators are 
designed only for cleaning ventilating air in such places 
as homes, offices, hospitals, and stores. Other types are 
widely used in industry to clean air and gas. 

An electrostatic precipitator consists of an ionizer, 
through which air passes; a cell, which removes the con- 
taminant; and a power pack, which provides direct-cur- 
rent electricity. A fan blows the contaminated air into 
a number of small, electrically charged wires in the 
ionizer. The particles receive a positive electric charge, 
and are said to be ionized (see IONIZATION). The parti- 
cles then pass to the cell, which consists of a series of 
metal plates. Some plates carry a positive charge, but 
others carry a negative charge. The positively changed 
dust particles are attracted to the negatively charged 
metal plates, because opposite charges attract one 
another, and like charges repel each other. The dust 
particles stick to the plates until the plates are cleaned. 

Inertial Air Cleaners use the principle of centrifugal 
force (see CENTRIFUGAL Force). They change the direc- 
tion of the air flow so that dirt particles are thrown out 
of the air stream. Inertial air cleaners are primarily 
used in industry for the continuous removal of dust, 
granular material, and other contaminants. 

Other Types of Air Cleaners. Absorber cleaners use 
simple absorbing agents such as water or alkali. They 
are used to remove soluble gases in various industrial 
processes. In some industries, certain combustible gases 
or vapors become dangerous. Combustion cleaners burn 
these gases at a high temperature and insure safety. 
They also burn gases or vapors that have an unpleasant 
odor. Adsorption cleaners are used to recover solvents 
where large amounts of solvent vapor are given off (see 
ADSORPTION). The adsorbing material is powdered char- 
coal, silica gel, or some other substance that does not 
change physically or mechanically during the adsorp- 
tion process. Some scrubber cleaners wash the air with 
an air washer, such as a stream of steam. They also 
absorb gases or collect solid particles with wet filters 
or containers full of ceramic material. Franx Н. Faust 

See also AIR CONDITIONING; AIR POLLUTION; FILTER; 
VENTILATION. 

AIR COACH. See AıRPLANE (Airliners). 

AIR COMPRESSOR is any device used to compress 
air. A common type works on the same principle as a 
pump. It has a piston that moves back and forth within 
a hollow cylinder, compressing the air and forcing it 
into a closed chamber. 

Rotary, or fan-type, compressors are used in gas tur- 
bines, jet engines, and other devices. 

See also COMPRESSED AIR; FREE-PISTON ENGINE; 
Pump (Axial-Flow Pumps). Louis MARICK 
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At Home 


AIR CONDITIONING controls the temperature, mois- 
ture, cleanliness, and movement of indoor air. It cools 
the air when the weather is hot. It warms the air when 
the weather is cold. Comfort depends partly on humid- 
ity, and air conditioning removes moisture from the air 
or adds it as needed. Removing dirt and dust from air 
makes it more healthful. By controlling air movement, 
air conditioning brings fresh air into a room and pushes 
out stale air. This makes inside air fresh and pure. In all 
these ways, air conditioning provides air that makes us 
comfortable at work, at play, and while sleeping. 


How We Use Air Conditioning 


For Comfort. When the weather is hot, most people 
enjoy eating in cool, air-conditioned restaurants. They 
sleep better in air-conditioned bedrooms. Air-condi- 
tioned airplanes, trains, ships, buses, and automobiles 
make traveling more pleasant and less tiring in hot 
weather. Housewives stay fresh and alert after cleaning 
and cooking in air-conditioned homes, Air conditioning 
helps keep homes clean by taking dirt from the air. Air 
conditioning often relieves the discomfort of hay-fever 
victims, because it removes pollen from the air. Air- 
conditioned hospitals protect the health and improve 
the comfort of patients and hospital staffs. 

During cold weather, air conditioning performs much 
the same services. It supplies clean, moist air that is 
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_ Air conditioning cleans — 
end dries outdoor alr, 
then cools it to the most 
comfortable 


b 


warmed to the most comfortable tempera uires for work 
ing and sleeping. : 

In Business and Industry, air conditioning improve 
the efficiency of workers. Employees stav more 
and become less tired in air-conditioned offices and fae 
tories. They make fewer mistakes and have fewer acr 
dents. Air conditioning also protects workers against 
high temperatures and harmful dust, smoke, and fumes. 
In stores and shops, air conditioning keeps merchandise 
clean. It also increases sales, because people like to shop 
in comfort. 

Metals and other materials expand as the temper 
ture rises, and contract as the temperature drops. For E 
reason, air conditioning is used to control the tempera 
ture in factories that make tools or parts for instruments 
watches, cameras, and other precision products. Changes 
in temperature would change the size of such products 

Many nonmetallic materials, including textiles, ра 
per, and tobacco, absorb moisture from the air. Гоо 
much moisture may make these materials stretch out 
shape. Too little moisture makes them dry and brittle. 

Almost all textile mills use air conditioning to с 
trol moisture so they can produce strong, uniform threa 
and fabrics. Some fibers, such as nylon and rayon, co 
not be made and woven into cloth without air con 2 
tioning. Even the sewing machines that mass-prod e 
nylon stockings require proper temperature control. 


веке» of there machines are so small, and operate in 


mah шу spaces ‘hat sudden temperature changes 
could cause them to jam and break. 

Paper stretches in wet weather, and becomes brittle 
in фу weather. ^ conditioning helps control moisture 
îs printing planis <, the paper will remain flexible and 
way tbe same size | his makes possible year-round, high- 
speed printing « wspapers, magazines, and books. 

The food indus ises air conditioning to remove dust 
and other impu: from the air, and to control tem- 
perature and moisture. Air conditioning makes it pos- 
sible to store frui: "gctables, fish, eggs, and other foods 
theoughout the «car by preventing the growth of bac- 
veria that spoil «xis Chocolate candy melts in warm 
weather, but air~ conditioned candy factories can make 


it the year around Air conditioning can slow down or 


speed up the curing of cheese by changing the tempera- 
ture and moisture of air. At one time, Roquefort cheese 
could be made onl» in certain caves in France that had 
cool, moist air. Air conditioning duplicates the air in the 
caves so similar cheeses can be made elsewhere. In bak- 


eries, air conditioning controls the rising of bread dough 
molding. Bread that is cooled in 


and keeps flour ! 
airconditioned rooms has crack-free crusts. 

In drug and chemical plants, air conditioning not 
only provides dir:-free air, but also removes germs from 
air. It keeps moisture at the proper level so that pow- 
ders, salts, and other chemical substances stay dry. Prop- 
« temperature control makes drug capsules uniform 
in shape and size 

How Air Conditioners Work 

There are three main kinds of air-conditioning 
tems. Summer air ion ‘tioning cleans, cools, and acacia 
moisture from air. Hinter air conditioning cleans, heats, 
and adds moisie to air. Year-round air conditioning 


deans and controls the temperature and moisture con- 
tent of air throughout the year. All air-conditioning sys- 
tems have some way of blowing, or circulating, the 
conditioned air through rooms. 

‚ Cleaning the Air can be done in several ways. Some 
ar conditioners force the air through filters. The filters 
usually consist of closely packed fiber-glass wool or 
metal fibers that have been coated with a sticky oil or 
some other adhesive (see FIBER Grass). As the air passes 
through, the dirt, dust, and soot in the air stick to the 

- Air can also be cleaned by blowing it through 
Sprays of water called air washers. An air conditioner that 
uses this method has a row of nozzles that squirt a fine 
rel of water into the air. The water rinses out the dirt. 

т conditioners may also be equipped with electrostatic 
Precipitators. These devices put a positive electrical charge 
on the particles of dirt in the air. Negatively charged 
air ( plates attract the positive particles ош of the 
= see Атк CLEANER). Many air conditioners force the 
through кин peus of carbon, which absorb odors. 

i and hospitals require extremely pure air. 
Gur usually have air odii 22 equipped with spe- 
Pers ters. These filters remove all dirt particles down 
have a f куф of an inch. Air conditioners may also 
кз Special lamps that kill germs in the air with ultra- 

t rays (see ULTRAVIOLET Rays). 
de lling the Temperature. After an air conditioner 

Ns the air, it must cool it in summer and heat it in 


Winter, Most persons feel comfortable when the air tem- 


is between 76°F. and Bo*F. in summer and 
72°F. and 76°F. in winter. 

To cool the air, some air conditioner blow it through 
sprays of cold water. The same sprays that clean the air 
may also cool it. Other air conditioners blow the air 
over codi, or large groups of tubes, that are filled with 
cold water or a chemical refrigerant. Refrigeration ma- 
chines may be used to chill the water or refrigerant that 
flows through these coils (see Rerxsarsa nose [Mechan- 
ical Refrigeration]). Other air conditioner may use cold 
water pumped from a well, a river, or a city's water 


system. 

Most air conditioners heat air by blowing it over coils 
filled with hot water or steam. А boiler heated by а 
coal, gas, or oil burner produces the hot water or steam. 
In some air conditioners, electric heaters warm the air. 
These heaters have a screen of wires heated by electricity. 
The air is warmed as it passes through the screen. 

Controlling the Moisture. The evaporation of mois- 
ture from our skin helps cool our bodies. But in summer 
air often becomes humid, or moist. Humid air cannot 
pick up as much extra moisture as dry air can. We find 
it difficult to cool off in humid weather, because the 
air does not absorb the tion from our bodies. 
The amount of moisture that people lose as perspiration 
depends on their activities and emotions. For example, 
an audience of a thousand persons in a motion-picture 
theater will perspire about 20] gallons of water into the 
air every hour. If the picture is exciting, they may per- 
spire as much as 28} gallons an hour. An air conditioner 
must remove warm, moist air from a room and supply 
cool, dry air. Otherwise, the air becomes sticky and we 
feel uncomfortable. 

Air conditioners can dehumidify, or remove, moisture 
from air in several ways. Cold air cannot hold as much 
moisture as warm air can. When air conditioners cool 
air by passing it over cooling coils, the water or refrig- 
erant in the coils can be made cold enough to cause the 
moisture in the air to condense, or fall out. The same 
process occurs when the outside of a drinking glass be- 
comes moist as it is filled with ice water. 

Air conditioners also can remove moisture from air by 
passing it through sprays of cold water. These sprays 
cool the air enough to condense some of the moisture. 
air. These chemicals may be placed in trays, or mixed 
with water and sprayed into the air. They absorb mois- 
ture from the air as it passes through them. 

Moisture control is important in winter, too. Cold 
outside air contains little moisture. When this air is 
heated, it becomes extremely dry. Such air dries the 
skin and may irritate the nose, throat, and lungs. To 
prevent these discomforts, air conditioners add moisture 
to the air in cold weather. They do this by passing air 
through sprays of water or over pans of heated water. 
The water evaporates into the air. 

The amount of moisture in air compared with the 
amount it can hold is called the relative humidity (see 
Huwiprry). People usually feel most comfortable when 
the relative humidity is kept between 40 and 50 per cent 
in summer and between 20 and 35 per cent in winter. 

Circulating the Air is important because most persons 
feel uncomfortable in motionless air. The air in a room 


135 


AIR CONDITIONING 


often becomes filled with moisture and odors. This air 
must be removed as conditioned air is blown in. 

Fans blow conditioned air through the room. The air 
may be blown in directly or through ducts, or pipes, that 
lead to various parts of a building. At the same time, 
other fans suck out the used air. To get rid of smoke and 
odors, the fans exhaust some of the used air, or blow it 
out of the building. The rest of the used air is returned 
to the air conditioner, where it is mixed with ventilation 
air drawn in from outside. This mixture of inside and 
outside air is then conditioned and circulated. Eventu- 
ally, an air conditioner replaces all the air in a room or 
building with ventilation air drawn in from outside. An 
air conditioner can circulate air through a room at a 
speed of about 15 to 40 cubic feet а minute. The 
amount of air circulated depends on the size and speed 
of the fan used in the air conditioner. 


Kinds of Air Conditioners 


Room Air Conditioners operate on electricity and are 
located in the room to be cooled. These conditioners 
have all their parts enclosed in a single cabinet. They 
blow the conditioned air directly into the room and do 
not have air ducts leading to and from them. The three 
chief types of room air conditioners are (1) window air 
conditioners, (2) consoles, and (3) self-contained air 
conditioners. 

Window Air Conditioners fit into the lower part of a 
window, and can be moved from window to window. 

Consoles are larger than window air conditioners and 
stand on the floor in the room. They must be located 
near a window or a wall opening to obtain outside air. 

Self-Contained Air Conditioners are the largest room air 
conditioners. They may stand 6 or 7 feet tall, and can 
air-condition an entire large room, such as a restaurant. 

Central-Station Air Conditioners can supply condi- 
tioned air to a number of rooms or to an entire building 
from one central source. Fans blow the conditioned air 
through air ducts from the air conditioner to the rooms. 

Central-station conditioners have a number of advan- 
tages over other kinds. For example, all the equipment 
for air conditioning a large area is located in one place. 
This reduces the cost of cleaning and repairing. Central- 
station conditioners can also be zoned. That is, they can 
supply air of different temperatures to different parts 
of a building. A doctor with a crowded waiting room 
might want cooler air than a lawyer in a smaller office. 
Zoning makes it possible to serve both their needs. 

Combination Room and Central-Station Air Condi- 
tioners are used in large buildings. They combine the 
advantages of both types. One kind of combination 
system has a central-station conditioner to condition 
outside air. It circulates the conditioned air to a unit in 
each room. The room unit controls the temperature 
and moisture-content of the air. 

Another type of combination system furnishes cold 
water or a refrigerant from a central refrigeration ma- 
chine to a conditioner in every room. Each room condi- 
tioner has a fan, filter, and cooling coils to condition 
and circulate the air. 

A third variety of combination system conditions a 
mixture of outside and inside air. This system supplies 
each room with cool, conditioned air through one duct, 
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and warmed, conditioned air through another due 
mixing-box unit in each room mixes the two air stre 
to provide the right temperature. Combination ١ 
have the advantage of supplying conditioned air 
cooling fluid from a central source. This cuts the 
maintaining them. At the same time. the individ 


room units allow the persons in each room to adjust 
temperature to suit their wishes. 
Air Conditioners for Vehicles. In automobiles, 


refrigeration unit is located under the hood near 
engine. The engine drives the unit by means of ab 
connected to the engine. The air conditioner is usus 
in the trunk, but it may also be under the hood; 


ducts feed the conditioned air into the car. 
Buses often have a separate motor to drive the 

erating equipment. This equipment may be loca 

either in the rear of the bus or under onc side near th 


of the bus. It supplies cool, conditioned air to the s 
through ducts running along the roof. 
In a railroad passenger car, an electric motor of 
gasoline engine drives a refrigeration unit located 
the car. The air conditioner is mounted over the € 
trance at one end of the car. Fans in the condition 
blow the air through ducts to outlets in the car. 
Airplanes require special air-conditioning units. Mue 
of the equipment is made of aluminum to save w 
The refrigeration and air-conditioning units for | 
airplanes are usually located in the wings. In sm 
aircraft, these units may be in the body. Air turbin 
drive the refrigeration equipment. Air ducts feed th 
conditioned air to different parts of the airplane. 
On ships, the refrigeration equipment is installed ii 
the engine room or in a mechanical equipment room 
The air-conditioning units are located throughout th 
ship. Air-conditioning equipment for ships must b 
extra strong to withstand rolling and pitching. Speck 
metals are used to resist corrosion by sca water. 


Choosing and Caring for an Air Conditioner 


Successful air conditioning depends on many facto 
For example, the size of a room and the number of p Е 
sons using it help determine the size of the air cond 
tioner that is needed. So do the number and size of п 
windows in a room, the number of lights, the quality 0 
wall insulation, and the thickness of the outside walli 

Size of Air Conditioners. Manufacturers rate th 
size of air conditioners in three ways: (1) British therm 
units, (2) tons of refrigeration, and (3) horsepower. 

British Thermal Units. One British thermal unl 
(B.T-U.) equals the amount of heat needed to raise th 
temperature of 1 pound of water 1?F. An air cond 
tioner with a capacity of 12,000 B.T.U.'s an hour cà 
remove the amount of heat needed to raise 133 
pounds of water 1°F. from the air it is conditioning 
In general, an air conditioner should have a capaci ? 
of at least 20 B.T.U.’s an hour for each square foot 0 
floor space in summer temperatures up to 95°F. 

Tons of Refrigeration. One ton of refrigeration remove 
the amount of heat needed to melt one ton of ice in 2! 
hours. A one-ton air conditioner can remove 288 
В.Т. s of heat in 24 hours from the air it is conditi 
ing, or 12,000 B.T.U.'s in one hour. A two-ton air F 
ditioner can remove twice this amount of heat, and so 0F 

Horsepower is the amount of power needed to run t 


In Winter, an air conditioner draws in cold, dry air from 
outdoors, First, с preheater warms the air. Next, the air 
goes through a filter which cleans it. Then, the air travels 
through а humidifier, in which sprays or pans of warm water 
add moisture. Finally, a reheater warms the air again, and 
о fan blows it through ducts to rooms in the building. The 
used air returns to the unit and is conditioned again. 


refrigeration « nent that cools the air. Air condi- 
tioners may ra m $ horsepower to as high as 3.000 
horsepower fi s that air-condition entire buildings. 
Electric Power Requirements. Local electrical codes 
govern the siz motor that can be connected to dif- 
ferent electric: stems. Most small air conditioners 
iorsepower, or less, operate on 110- 
'ent. These units can usually be 
nary home-lighting circuit. Larger 
'erate on either 220-volt or 220-440- 
volt, three-phase current. Special wiring must be in- 
Stalled for these conditioners. J 
‚ Caring for Air Conditioners. All manufacturers of 
air conditioners issue their own maintenance instruc- 
tions. In addition, the following simple rules apply 
Senerally to the care of all air conditioners. 


with motors of 


volt, single-phas 
connected to an ordi 
alr conditioners 


А ow Air Conditioner works much like a refrigerator. It 
‘eulates а refrigerant that alternately evaporates and con- 
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In Summer, an air conditioner draws in hot, humid air from 
outdoors. A filter first cleans the cir by removing dirt, soot, 
ond other unwanted porticles. Next, the air goes through 
a dehumidifier and cooler in which sprays of cold water or 
refrigeration coils chill the air and condense some of the 
moisture out of it. Chemicals moy also be used to absorb 
moisture. Then, a fan circulotes the conditioned oir. 


Oil the bearings ot the fans, motors, and pumps at 
least twice a y 

Inspect the belts that connect moving parts every three 
months. 
ean or replace the filters every 6 to 12 weeks. It may 
be necessary to clean or replace filters more often in 
industrial areas where large amounts of soot and dirt fill 
the ai 


Mean the fans, coils, and humidifying equipment at 
least once a year. 

Inspect all surfaces for rust once a year. Clean or re- 
paint rusted areas to prevent further damage. 


Development of Air Conditioning 
The ancient Egyptians, Greeks, and Romans used 


wet mats to cool indoor air. They hung the mats over 
the doors to their tents and other dwellings. When wind 


denses. When a liquid evaporates, or becomes a gas, it absorbs 
heat. When the gas condenses, or liquefies, it gives up heat. 
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Room Air Fan 


Condenser Fan 


SOME SPECIAL USES OF 


AIR CONDITIONING 
f. LN INCREASES RIDING 


RN COMFORT 


EVEN 
VEGETABLES 
ARE AIR CONDITIONED 


Avtomob-le ou conditioning HN 

moke long Мора more pleovont Cool, moist oir is circulated L t3 1 

ond lets ting ^ the wammes over vegetables in stores to ET 
preserve food elements, —À 


"DRIED-OUT" AIR HELPS MAKE 
SAFETY GLASS FOR AUTOMOBILES 
Moisture м the ой keeps adhesives from 
holding the layers of gloss together. 


Air conditioning remove 
moisture from the cir the odhesve 
joins the layers into c ! cleor sheet 


ony metals shrink when cold ond expond when hot. Air conditioning 
ntrols these changes оз factories make close-fitting engine parts. 
piston monvfoctured in December fits o cylinder made in July. 


DEEP MINES => 
OFTEN ARE 
AIR CONDITIONED 


Miners could not work at the 4,600-foot 
depth of a large copper mine until cir 
conditioning lowered the temperature 
from 150 to 90 degrees F. 
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AIR-CONDITIONED OPERATING 
ROOMS HELP TO SAVE LIVES 


Cleon, filtered air reduces dangers 
of infection. Temperature control 
protects the patient from summer 
heat. Humidity control helps pre- 
vent the explosion of anesthetics. 


agnos ation of the weer cooked 
later umd ФБ method © 
\bout гу, Leonando da Vinci 


мі went 


buih the 
М ater 


пі developed а rotary 


free 


ventilation powri 


xie the first attempt at ай 


silk company in Dawen 
ıi systern to heat and ventilate 


New England boiled 


heir looms to keep the ай 


beat injured the health of the 
was discontinued 
Reid, an English scientist, рео» 
{ Commons with a system to 
In the mid-1800's, John 
invented a cold air machine to 
During the late 1800% textile 
England began using sprays of 
r in their mills. In 1897, Joseph 
Ohio, received а patent for the 
d in air conditioners 
К. Wolff, а consulting engineer, had 
ystems for Carnegie Hall and 
s in New York City. That same 
| research engineer, designed 
m to clean, circulate, and control 
humidity of air. In 1906, Stuart 
engineer from Charlotte, N.C.. 


Weed the и tioning for the first time. Air con- 
ditioning b vcognized branch of engineering 
Mion 

The Balti: Ohio Railroad installed the first 


Witconditior m for trains in 1931. Air condi- 


Honing of a; ind homes also began during the 


nos The G nd Corporation installed the first 
bus air-cond stems in 1940. Automobile man- 
сить de ir-conditioning units for cars in 
the early оу, c late 1950's, more than 3,600,000 


Bienes in the | 


d States had room conditioners 


Careers in Air Conditioning 


Careers in ai ditioning can be divided into four 
Main fields designing, (2) manufacturing, (3) selling, 
and (4) installi nd servicing. College-educated en- 
Bineers resca 


ch and design airconditioning systems. 
toolmakers, cabinetmakers, and 
Wmilar craftsmen help manufacture air conditioners. 
Technical training, such as a degree in engineering, is 
often ‘sential for positions in the selling and executive 
branches of air conditioning Specially trained tech- 


Bicians, and operating and service engineers, install and 
Maintain air conditioners. 


Milled machinists 
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AIR-COOLED ENGINE. See Av томови + 
ing System); Слима Exons (Cooling 

AIR-CUSHION VEHICLE travels ower land and water 
on a cushion or bubble of low-presure air, It 
onc or more propellers or fans mounted so that they 
suck in air through the top of the vehicle and create 
an air cushion underneath it. These vehicles are also 
known as ground<fat cde (GEV) because 
use the ground to help trap the ай. By directing the 
air flow in different directions 
or move forward, backward, and sideways 

There are two types of aircuthion vehicles. One 


praying water 


relative humidity for 


The Cool. 


has 


they 


they can hover, tum 


type, often described as using the leaped, or air 
bearing principle, rises only inches. It 
travel only over paved roads, railroad tracks, or other 
prepared surfaces, The other type rises several feet 
or more and can operate over all types of ground, water, 
or snow. The flying platform, developed in the United 
States in the mid-ro5o's, was one of the first air 
cushion vehicles. By the 1960's, most major United 


a few can 


States aircraft firms, and at Кам one automobile 
company and one British firm, had experimental 
air-cushion vehicles under study Lun А. Bayan 


AIR EXPLORER. Sec Am Force, Unrrep STATES 
(Air Force Reserves); Boy Scouts (color picture 
AIR EXPRESS. Sec Am Man. лхо Arm ExPRESS 


An Air-Cushion Vehicle Rides on o Loyer of Air. 
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AIR FORCE 


AIR FORCE. A nation exerts military air power 
through its air force. An air force can reach distant 
objectives quickly, without regard to land or sea 
barriers. It has an influence on political, diplomatic, 
and economic affairs. Its power, sometimes called 
aerospace power, extends into space beyond the earth’s 
atmosphere. 

An air force may be organized into separate com- 
mands, cach designed for a special combat or service 
purpose. Or it may be organized more flexibly, each 
command adapting to changing conditions. A balanced 
air force has strategic, tactical, air-defense, and logistic 
capabilities. Strategic forces strike at an enemy's indus- 
tries or centers of population. They destroy the enemy's 
ability to make war, or his will to do so. Tactical forces 
are employed directly against enemy military forces. 
They meet enemy air forces in the air or in space, and 
attack surface forces on the land or sea. Air-defense forces 
detect enemy reconnaissance efforts and obtain early 
warnings of enemy attacks in order to defend their terri- 


Jet Fighters of the Royal Canadian Air Force and the United 
States Air Force, right, roar across the skies of North America. 
The two air forces cooperate in providing air defense for the 
continent. Emblems of the world's major air forces are shown below. 


AUSTRALIA CANADA 
tory against attack. Logistics provides for supplies and 
services, transportation, training, and the devclopment 
of new equipment. Not all air forces are balanced. 
An air force uses many types of vehicles that fly 
through the air or through space. Bombers drop explo- 
sives or launch missiles at enemy targets. They are 
usually classified by weight (heavy, medium, or light) 
or by function (strategic, attack, or patrol). Fighters are 
highly maneuverable planes armed with guns or mis- 
siles. They are designed to combat other planes or to 
provide close support for surface forces. Е ighters include 
fighter-bombers and interceptors. Reconnaissance planes 
observe the enemy's positions and activities. Air trans- 
ports carry personnel, supplies, and equipment. Trainers 
give pilots and other crew members practice in flying 
and maneuvers. Air tankers refuel planes in the air. 
Liaison planes provide ready transportation from one 
place to another, or serve as observation platforms in 
battle areas. Experimental and research vehicles test new 
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FRANCE 


GREAT BRITA 


GERMANY (WEST) 


ideas and developments іп military aviation. Guided 
missiles may be used to destroy enemy targets (see 
GUIDED MISSILE). 

Jet fighters can fly at sustained speeds up to twice the 
speed of sound. Bombers can refuel in the air and travel 
around the world without landing. Rockets can hui 
artificial satellites into orbit above the earth. Missile 
Can roar across 6,000 miles of land and water in [4 
than 25 minutes. As these capabilities grow and change: 
thestructure, tactics, and strategy ofairforces also chang 


Major Air Forces of the World 

Each country organizes its air force in its own way. 
In one country, the air force may be a separate service 
parallel to the army and navy. In that case, the ап 
and navy have air units or equipment to support the! 
surface forces. In another country, the air force may ? 
organized as a dependent arm of the army or aam 
In independent air forces, the basic unit is often ш 
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group or wing. Combat units are generally broken down 


into squadrons and flights. 
Canada, The Royal Canadian Air Force (RCAF) oper- 
раста c ivilian Minister of National Defense and 
pes 7 uef of Air Staff with the rank of air marshal. 
“ајот commands include the defense, materiel, trans- 
n s. maritime air, and tactical air commands. 
fighters, ar 1 CES. Arrow all-weather fighters, CF-100 
man RCAF ond reconnaissance planes. 1 he 50,000- 
Е ко го maintains squadrons in Europe. The 
NS Ы ax al aviation branch of the Royal Canadian 
China » A antisubmarine and air-defense duties. 
Air ул К. i à sommunist Chinese People s Armed Forces 
With the i Cd by а commander in chief, usually 
asa fighter А He colonel general. It is organized chiefly 
shina, o 5 AUR ушп most planes based in southeastern 
planes DR T Nationalist-held Formosa. Most of its 
La fight ; ussian MiG-15 and MiG-17 interceptors, 
8^t jet bombers, and 1-2 and Il-r4 transports. 


UNITED STATES 


Airborne troops have been equipped with Mi-4 helicop- 
ters for assault duties. 

France has two separate air services: the Air Army and 
the Naval Air Service. A civilian Secretary of State for 
Armed Forces—Air heads the 140,000-man Air Army. 
Its military head is the general of the Air Army. Major 
commands include the air-defense, transport, and tacti- 
cal forces. Planes include the vertical-takeoff-and-land- 
ing (VTOL) interceptor Atar Volant, the ramjet inter- 
ceptor Griffon IT, and the Mirage 111-А fighter-bomber. 
The Naval Air Service comes under the operational con- 
trol of the naval frontier districts of the French Navy. 
French Army aviation also operates light aircraft and 
helicopters for reconnaissance and supply work. 

Germany. The Federal German Air Force is part of 
West Germany’s defense forces. An Inspector of the Air 
Force, with the rank of lieutenant general, commands 
the air units. The air force consists chiefly of fighter- 
bomber, fighter, all-weather fighter, tactical reconnais- 
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WORLD WAR И (Pacific Theater) 


P-51 MUSTANG 
(United States) 


MITSUBISHI "ZERO" 
(Japan) 


P-38 LIGHTNING 
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F-86 SABRE 
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AIR FORCE The United States. For a des a 


man United States Air Force, s 


7 7 ansix ex The Я re € NTATES 
c tat Other Air Forces. Air s i, | 
Germany, Great Britain the States 
RAF) is directed ир the 6,000-plane North Atlantic Orga 
Air, wh ds the force in Europe (see NORTH ATLA» ATY Ож 
X the 180,000-man zation). Brazil has the largest air f th A 
i е Air usually hal of Other nations with air forces in ntina, А 
he Коуа Force. Major commands ide the tralia, Italy, Japan, and Sweder 
istal І technical- К 
imas экее: Famous Air Battles of History 
has overseas cx the Far 1918—Saint Mihiel (Sept. 12- 
East, and the Middle East. It flies Canberra, | aliant, Allied air armada hurled Germa $ 


il bombers; Javelin and Hunter jet eastern France, achieving effectis 
fighters; and Comet transports. The Fleet Air Arm, air World War I battle showed that 
force of the Royal Navy, flies Se 


мат and Sea Vixen force could achieve local air superi 


fighters and also uses ( t transports. The RAF also communications, and provide effe ipport f 
uses missiles fantry, cavalry, and artillery units 

Russia. The Russian air force consists of (1) Frontal 1939—Polish Air Campaign (5‹ I The 1,60 

tation, а tactical air force; (2) Air Defense се; (3) aircraft German Luftwaffe (air force) :elmed Polis 

t Air For the naval air arm; (4) Long-Range Avia- forces in the Nazi blitzkrieg, or lightni ar. The Бай 
tion r strategic air operations; and (5) Aviation of the seemed to confirm the Germans’ mist belief thata 
firborne Troops, lending mobility to ground forc A air force serves mainly as an extensio irtillery. As 
civilian Minister of Defense controls these forces Each result of this concept, the Luftwaff efeat wl 
has a separate administrative organization to handle encountered the Royal Air Force 
doctrines, training, and development of new weapons. 1940—Battle of Britain (June ес. 29). Th 
The marshal of aviation who commands Frontal Avia- — Luftu affe, numbering about 1,000 | ers, tried f 
tion represents all the air forces on the military council beat the British into submission. But nuch smalk 
of the Ministry of Defense. RAF repelled almost daily Germar assaults. The 

Aircraft in the 700,000-man air force include Badger, battle saved Great Britain from invasion. It proved tha 
Bear, and Bison bombers and MiG interceptors. Missiles ай forces could fight decisive actions ! emselves, m 
lorm a supplementary force. just in support of infantry and artiller 


AIRMEN OF OTHER LANDS 


Russian Air Force Academy Students, right, line up for a 
porade on Red Square. They study interceptor and bomber flying. 
Sovfoto 
УДЯЩИхХСЯ 

СЕХ 
The Royal Canadian Air Force, below, trains crewmen for the 
North Atlantic Treaty Organization. They receive special wings. 
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1943-1944 — Air Campaign Over Europe. The Allied ] P 
stra c stage for the invasion of к 
N 1 thousands of bombers and 1 Ihe E 
ical war materials and trans- dr а n. О 
7 he will to resist 


1943-1944 — Defense of China. The smallest Allied 
ur f n 800 aircraft at any time, was 
l sst the: 


ter of operations 


in World W cater had the longest communi- 


Mons ind was supplied by a single air 


ı mountains. 


1944-1945 — У Меароп Campaign. The Germans them in his campaigns in 


] mor V-1 and V-2 guided missiles on ing усаг he disbanc 
1, B і The Netherlands. These attacks The first air raid 
atic use of guided and ballistic Austrians sent balloons ove 


Venice di 


the Italian uprisings. Each balloon carried а 30-[x 


A British Royal Air Force squadron, left, marches post its 
Comet aircraft. The RAF uses both cirplones ond guided missiles. 


German Airmen, below, inspect o Conadian fighter ot a Бозе 
in Germany. The Бозе operates under the Allied ой commond. 
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AIR FORCE 


bomb with a time fuse. Some bombs fell in the city, but 
the changing wind blew several balloons back over the 
Austrian lines, where they exploded. 

During the Civil War in the United States, Union 
and Confederate forces both launched balloons. The 
Union Army organized a balloon corps that observed 
Confederate troop movements and positions and direct- 
ed artillery fire. After the Civil War, almost every 
major army of the world had a balloon corps. See 
Ba toon (Balloons in War; picture). 

Airplanes. Air power developed greatly after 1900. 
Wilbur and Orville Wright flew their first plane at 
Kitty Hawk, N.C., on Dec. 17, 1903. Nations soon 
began to adapt the power of flight for military purposes, 
In 1907, the United States Army organized an aero- 
nautical division in its Signal Corps. The Wright 
brothers delivered a Wright Flyer to the army in 1909. 
The British acquired an airplane in 1909, and estab- 
lished the Royal Engineers Air Battalion in 1911 and 
the Royal Flying Corps in 1912. By 1909, both the 
Germans and the French had bought military aircraft. 

The first bombs were dropped from an airplane in 
1913 when Turkish fliers bombed Bulgarian forces 
during the final stages of the Balkan Wars. 


Air Forces in War 


World War 1. When the war began in 1914, airplanes 
could fly at speeds averaging about 75 miles an hour, 
and could reach ceilings averaging around 10,000 feet. 
By 1917, fighters could fly more than 1 50 miles an hour 
and climb to about 24,000 feet. 

France became the first nation to send airplanes into 
combat in the war when it used aircraft for scouting 
purposes in 1914. At first, the fighting nations used 
aircraft only for observing enemy ground movements. 
But airplanes soon began to carry gunners, and pilots 
tried strafing and aerial bombing. Dogfights, or aerial 
battles between two or more fighters, became common. 
The Germans then developed the circus, an air armada 
made up of both fighters and bombers that roamed the 
front lines in search of enemy aircraft. The Allies began 
forming their fighter squadrons into groups to sweep 
across enemy lines. Pilots who shot down five or more 
planes became known as “aces” (see WAR Aces). 

The air strength of major air forces expanded enor- 
mously during the war. Germany had about 300 air- 
planes in 1914, but about 15,000 by 1918. Great 
Britain’s air strength grew from fewer than 300 air- 
craft to 22,650 by the end of the war. France had abcut 
160 first-line planes in 1914, and about 3,500 in 1918. 
The Air Service of the American Expeditionary Force 
used European planes when the United States entered 
the war. By the end of the war, American fliers had 
about 740 planes in Europe, 196 of them American-made. 

On Apr. 1, 1918, Great Britain established the Royal 
Air Force (RAF) as the first air force independent of the 

army or navy. For more details of the role of air power 
in World War I, see Worn War I (New Weapons; 
The War in the Air). 

Between World Wars. The combatant nations al- 
lowed their armed forces to remain comparatively 
neglected after World War I ended in 1918. Air forces 
faced two problems: (1) obtaining financial support for, 


146 


and actually proceeding with, research and develop. 
ment of new equipment, and (2) achieving an organiz 


tional structure suited to the role that air forces would 
take in war. A great controversy arose over whether a 
air force should be an auxiliary of ground and sea forces, 


or be an independent military arm. Brigadier General 
“Billy” Mitchell spoke out strongly for greater empha 
sis on air power. He had commanded the largest air 
campaign in World War I during the Battle of the 
Argonne. Later, he criticized the nation’s defens 
organization so vigorously that he was suspended from 
the U.S. Army (see MITCHELL, “BILLY, Wit IAM). 

Ву 1933, many nations had begun to spend more 
money on their air forces. New equipment began to 
appear. The monoplane replaced the biplane. Air 
planes established new speed records and reached 
greater ranges. Airmen developed new tactics and 
techniques, including strategic bombing. Great Britain 
made one of the major technical advances when the 
RAF began working with radar in the late 1930's. 

Only the RAF came out of World War I as an inde 
pendent military service. In the United States, the army 
took steps to strengthen its air service, which became 
the Army Air Corps in 1926. The French government 
concentrated on building the Maginot defense line, and 
paid little attention to air power. The Germans organ- 
ized their Luftwaffe as an independent service in 1935. 
But its concepts and equipment were carth-bound and 
tied to the strategy of ground commanders. 

World War И. Air power was the decisive factor in the 
outcome of World War II. The German Air Force kept 
the British Navy from controlling Norwegian waters in 
April, 1940. A canopy of fighter aircraft protected the 
British troops that escaped from the German trap at 
Dunkerque, France, in 1940. The RAF, spearheaded by 
Hurricane and Spitfire fighters, defeated the German 
Luftwaffe and saved the British Isles from invasion. 
Japanese air power practically destroyed the American 
Pacific Fleet at Pearl Harbor. But American naval ait 
power drove the Japanese fleet from the seas in the 
Battle of Midway. A bomber dropped atomic bombs on 
Hiroshima and Nagasaki, helping to bring World War 
II to an end. 

The Allies achieved air superiority because they бе 
veloped more effective tactics and superior firepower. 
Their planes had better defensive armament, reached 
higher ceilings, flew longer distances, and developed 
greater speeds and maneuverability. For example, the 
British Spitfire fighter at the beginning of the war flew 
360 miles per hour at top speed. By 1945, it could fly 
450 miles per hour. In 1939, the British Wellington 
bomber had a speed of 235 miles per hour, an average 
range of 1,500 miles, and an average load of 4500 
pounds of bombs. In 1945, it could carry 5,000 pounds 
of bombs and fly a maximum range of 1,760 miles al 
250 miles per hour. ‘The Germans pioneered in devel e 
ing the twin-jet fighter, a Messerschmitt Me-262- T 
development might have neutralized the Allied сог 
if it had been used correctly, but it сате too late © 
stem the tide. The Germans used their jets as bombers 
rather than as the Superior fighters they were. —— 

The primary reason for Allied victories in the air W 
that the Allies developed superior concepts of air ро 
For example, they organized independent air COT" 
mands, free to concentrate their power under alr com 


manders and engage in strategic bombing. The Ger- 


mans used their air force as a form of artillery to blast 
a path for advancing armored and infantry troops. 

Аз in World War 1, most major fighting nations 
greatly expanded the size of their air forces. Germany 


pushed its air st: ngth close to the wartime peak of 
17.000 planes before the war began. But the United 


States, which had about 14,000 military aircraft in 1941, 
had about 80,000 at peak strength in 1944. Italy had 
nearly 5,000 aircraft when it entered the war in 1940, 
but losses soon outran production. The Japanese pro- 
duced more than 52,000 combat aircraft during the 
war, but could not keep pace with losses. 

For a more detailed discussion of the use of air power 
in World War 1!. sce Мово War II (The Air War in 


Europe; Air Attacks on Japan). 
Jets and Missiles 


The Korean War. Between 1945 and 1950, the free 
world based its military strategy on a force powerful 
enough to prevent war. It had both the atomic bomb 
and a strong strategic force. This force, the United 
States Strategic Air Command, was developed to de- 
liver retaliatory blows, atomic or conventional, any- 
where in the world, upon short notice. But the existence 
of this force did not prevent the Korean War. The Ko- 
mean conflict from 1950 to 1953 proved to be a “limited 
war.” Both United Nations and Communist forces re- 
frained from committing any act that would cause the 
conflict to explode into World War III. For example, 
neither side let iis jet fighters have a chance to fight for 
air superiority. Each side adopted the principle of 
asylum, which allowed aircraft to withdraw from the 
battle zones, free from “hot pursuit.” The outcome was 
а stalemate. This new factor in the conduct of aerial 
combat called for a re-examination of equipment and 
Strategy. See KOREAN WAR. 

Atomic-Age Air Forces. Air forces in the 195078 
Moved rapidly toward composite organization, with tech- 
nically trained men, manned aerospace craft, and 
guided and ballistic missiles. Speeds up to 15,000 miles 
an hour and ranges up to 6,000 miles became common- 
place for ballistic missiles. Fighter aircraft began to 
Teach speeds more than three times the speed of sound. 
Air force planners began working on space-air vehicles 
with even greater speeds and service ceilings of 300 
miles, 

With rocket power, electronics, and atomic energy, 
man rapidly extended his power into space. He planned 
feconnaissance satellites, orbital bombers, and manned 
Space vehicles, His part in these developments remains 
Vital, because he is more flexible in making decisions 

ап any instrument yet devised.  Wooprorp A. Неғых 
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Questions 


What is a strategic air force? A tactical air force? An 
air-defense force? 

How did the doctrine of air power develop? 

What were some major developments in air forces 
between World War I and World War И? 

What country organized the first independent air force? 

How has the development of atomic weapons changed 
air force strategic and tactical planning? 

How do combat air forces differ from other types of air 
commands? 

What are the chief types of military aircraft? How is 
each used in the air force? 

What is meant by a doe fight? A circus? 

What were some of the first uses of aircraft in warfare 
before World War I? 

Why did the Nazis’ use of the Luftwaffe fail to give 
Germany air superiority in World War II? 

AIR FORCE, DEPARTMENT OF THE, is one of the 
three military departments within the Department of 
Defense of the United States government. It is located 
in Washington, D.C., and operates as air-force head- 
quarters. The department provides support for national 
and international policy by organizing, training, and 
equipping the air force. Its major divisions include the 
office of the department head and the air staff. 

The Secretary of the Air Force, a civilian, heads the 
department under the direction of the Secretary of 
Defense. He ranks equally with the secretaries of the 
army and navy. His principal civilian aides include an 
under secretary and three assistant secretaries. 

The Chief of Staff of the United States Air Force, a 
general, is the secretary’s chief military adviser. He 
heads the air staff, and supervises such members and 
units of the air force as are determined by the secretary. 
A vice chief of staff assists him. 

Congress set up the department as an executive agency 
within the National Military Establishment in 1947. 
Before then, the Department of War controlled military 
aviation. In 1949, the Department of the Air Force 
became a military agency, and its secretary no longer 
served on the National Security Council. Jonn C. Bortens 

See also Arr Force, UNITED STATES; DEFENSE, Dr- 
PARTMENT OF; NATIONAL DEFENSE; WAR DEPARTMENT. 
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B. Airplanes 
C. World War II 


B. Atomic Age Air Forces 


UNITED. STAT 


Members of the U.S. Air Force are highly trained for their 
jobs of keeping the planes, missiles, and rockets of the air force 
in a constant state of readiness for national emergency. 
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Airman Second Class Airman First Class Staff Sergeant Technical Serg 


Airman Third Class 


. Air Forte 


AIR FORCE, UNITED STATES. Lets suppose T 
for just one day you are a jet fighter pilot. You ki 
alert duty and you sleep just a few yards from yous F 
craft in a small alert hangar. Just as the sun comes p. 
à warning horn blares. You tumble out of bed and d 
into your “anti-G” suit, The hangar door snaps pe 
you leap into the cockpit of your fighter plane. p 
pull on your helmet, its headset crackles with er 
from the airport control tower. You are to scramble or 
practice flight to intercept an “enemy” bomber. "m 
As you listen to your instructions, your crew ssi 
Sergeant Jones, helps you plug in your oxygen EU 
He connects your anti-G suit, which will keep you v 
blacking out in a fast turn. Не helps you start ae 
engine. As you taxi to take-off position, you feel ` br © 
of pride in your aircraft. You appreciate the КЕШ d 
geant Jones gives it. You know that 16,000 pound 


5 f 8 Nith per 
Jet thrust are ready to thunder into action. With | 


mission to take off, you push the throttle forward and 
feel the smooth force of acceleration. 
| Your plane climbs more than 5,000 feet а minute 
into the gray light of the dawn sky. Again your headset 
crackles. The ground-controller has you in sight on his 
radar. He gives you the vector, or heading, to fly to 
me the attacking bomber. You point the plane 
t course and continue to climb. There is little 
позе. At the speed you are traveling, you have left 
sound behind, ' п 
ee, minutes you have climbed to the altitude of 
йол epa The controller tells you the enemy is 
to your right. You scan your own small 


Maste; 
r Sergeant Senior Master Sergeant 


Chief Master Sergeant 


Aviation Badges 


Flight Nurse 


Four U.S. Air Force Thunderstreaks practice flying in 
close formation. Such planes are always ready for the nation's 
defense. Aviation badges, above, are worn by flying personnel. 


radarscope for the telltale “blip” of your foe. You re- 
mind yourself that he could be carrying enough explo- 
sives to destroy the entire city you are defending. 
Contact! Your radar “sees” the bomber. You lock on 
the automatic system that will aim your plane at the 
target and fire your rockets at the right moment. On 
this practice mission, your rockets do not actually fire. 
But your instruments tell you that you were on target 
at the time they would have fired if you had been in 


Commissioned Officers of the U.S. Air 
Force wear the same insignia of rank as officers 
of the U.S. Army. For picture, see ARMY, U.S. 


Chief Warrant 
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Republic Aviation Corp. 
An F-105 Thunderchief fighter-bomber flies 1,300 miles an 


hour. It can carry nuclear or conventional bombs, rockets, and 
guided missiles, and fires 6,000 rounds of 20-mm. shells a minute. 


actual combat. You pull your ship away and head for 
home. 
A few minutes later you are back in the 


hangar, 
having breakf. 


st and telling your fellow pilots how you 

ot down" the enemy. Only 45 minutes have passed 
since the warning horn jolted you out of bed. You 
realize that in those few minutes a closely knit team— 
Sergeant Jones, the radar-controller, and you—could 
have saved an American city and the 
people. 


Actually, of cours 


lives of all its 


each air force “team” is much 
larger than this. Behind each pilot and plane are many 
men and women whose duties are primarily on the 
ground. Some keep the planes in condition to fly. Some 
control flights. Others teach, obtain needed supplies, or 
plan for the future. The air force needs the teamwork 


Flight Emergencies a pilot may have to face in actual flight 
are simulated in this flight trainer. The instructor, left, creates the 
"emergencies" and checks on the pilot's reactions, 
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of all these specialists to carry out i zhti 


ing më 
Life in the Air Force 
The United States Air Force mus ve 
men and women to keep its planes the wild 


yonder." This training begins the d 
for duty. It never ends. 

Training an Airman. ^ young 
force receives a haircut, a shower 
uniform. For about 12 weeks, he i 
studies zenship, military customs 
He exercises and drills to tougher 
takes tests to determine what sort r 
can do best. The air force has more : 
from which to choose. On the basis « 
own desires, the airman may be trai 
à weather observer, an electrician, o 
Or he may be assigned to Officer ( 

Training an Officer. Aviation cad 
with 12 weeks at preflight school. Cad 
weeks of pilot training or 49 weeks o 
ing. Upon graduation from either cours 
commissioned as a second lieutenan 
Force also operates the Air Force A 


recruit repone 


oining the as 
lations, and 
trainee. He 

| mathemation 
Then № 
force jobs dl 
10 career Бе 
tests, and В 
is a тпесһап 
idar operati 
didate School 
training begit 
ts then take $ 
avigator traite 
, the cadet i 
The U.S. Ай 
emy for officer 


training (see Unrrep SrarEs Arr Forci ACADEMY), 
Women т the Air Force do not serve as pilots or gu 
into combat, but fill many other jobs in administration 


and operations. Their pay, allowances. and opportus 
nities for advancement are almost the same as the men’s 
About 1 of every 100 air force members is a woman. 
A Typical Day for an airman in Alaska might be t 
fly over the North Pole as a crew member in a weather 
observation plane. An airman stationed in Europe may 
be assigned to a jet fighter squadron. An airman ші 
serve with the Pacific Air Forces in Okinawa or Japan. 
Another may be assigned to a missile test center in 
Florida or California, where he would be a true pioneer 
of space travel. Most bases have sw imming pools 
hobby shops, Sports teams, and libraries for the airman$ 
off-duty recreation. » 
Careers in the Air Force provide opportunities for 
advanced education and travel. There is an established 
system of promotion in rank and pay. An airman bam 
receives $83.50 a month, plus his food and living 
quarters. By the time he is a chief master sergeant, the same 
man may earn more than $635 a month. An unmarried 
second lieutenant begins at $438.59 a month in ра 
and allowances. By the time he becomes a colonel, he 
may be commanding a combat wing of aircraft. E 
pay, allowances, and retirement benefits will total ar 
most $20,000 a year. But, more important, the men of the 
air force know that they serve in the forefront of defense 


Why We Have an Air Force 

Fifty years ago, war moved at the speed of the foot 
soldier and the battle: hip. In World War I, military 
men learned that the airplane could skim over rives 
and fortifications that would delay an army for wel 
сусп months. By the end of World War II, they E 
learned that they must win and keep control of the $9 
before ground or sea forces can operate. An air a: 
may not win a war by itself. But a superior air force 
the key to preventing war, and to winning it if it о 

Defense. An air force helps defend a country i 
enemy air attack. The first line of defense for the Unit 
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is a marvel of scientific 


even with all 
in enemy attack in force might 


important use of the air force 
luring war i ick the enemy. Air attack can hit 
xpecter range, and with devastating 


ch f 1 combat plane makes against the 
An attack by 
If то planes fly in a group, the 


one or more 


mission, but 10 sorties. 
Tactical A ks are the direct help given to 
Tactical air units fight to 
1 battle area by destroying enemy 

ın the ground. They also attack 
les, and supplies to interdict them, 
aching the battle front. They pro- 
ground troops, attacking specific 


und or sea battle 


I the a 


planes in the a 


enemy troc 


х keep then 


vide clase supt 

targets for the: 
Mrategic A 1 

They destroy 1! 


hit far behind the battle lin 
emy’s industries and war materials. 
rtation network so he cannot move 
into battle. Strategic air attacks are 
ned to destroy the enemy’s means of making war 
and his will to ›. 
As a Deterrent 
Mates апа of eve 


They ruin his t 


troops and sup 
de 


Force. The people of the United 

other nation realize the terrible 
' f atomic and thermonuclear weap- 
ns in the hands of a strong air force. As long as a 
potential enemy is unwilling to risk an exchange of 
attac ks, the strategic air force serves its primary purpose 
deter war. 


destructive pow 


Peacetime Emergencies. Prompt action by the air 
1-c may at times relieve emergencies short of war. 
: in airlift was а good example of this. In 1948, 
the Russians tried to force the Allies out of West Berlin 
with à ground blockade. The plan was defeated by an 
, «cive aerial supply line to the city. The air force also 
d ortant work in tracking hurricanes. It helps 

1 ле courses of these destructive storms so that 
advance warning can be given to persons living in their 
Paths. During winter blizzards in the western cattle 
су; air force planes have dropped hay near strand- 
d In times of disaster, the air force has flown 

су medical supplies into the affected areas. 


Planes and Weapons of the Air Force 


bees К Аш Force has many kinds of aircraft. Some 
are Hbc i propellers. But most air force planes today 
Many t Dy Jet engines. Some аге rocket propelled. 
airmen d only a pilot, and others have a full crew of 

. Some blaze through the sky guided only by 


Airmen Study the problems of looding a corgo plone ot Air 
craft ond Engine Mechonic School. Mathemoticol problems on 
weigh! ond balonce ore o major port of this phose of training. 


clectronic devices. The many different types of planes 
are designed to do different kinds of jobs 

Planes of the air force are classified by both numbers 
and letters. The letters refer to the type of plane, and 
the numbers designate the model. When more than one 
letter is used, the first letter shows the current modifica- 
А В-47 
would be a standard jet bomber, and an RB-47 would 


tion and the second shows the basic design 
be a reconnaissance version of the B-47 
Types of aircraft are as follows: A, amphibian; B, 
bomber; C, cargo and transport; F, fighter; H, helicop- 
ter; К, tanker; L, liaison; Q, target and drone; R, recon- 
naissance; 5, search and rescue; 7, trainer; and U, util- 
ity. Letters used to indicate modifications of the basic 
type are: D, director aircraft; M, missile aircraft; and V, 
staff administrative transports. General classification 
symbols are: Х, experimental; 7, service test; and <, 
obsolete. Letters that follow the basic model indicate 
modification, such as F-86A, F-86D, or F-86E 
Bombers drop explosives on enemy targets. They are 


Proper Maintenance of Equipment is tought at special cir 
force schools. These men are checking the alignment of a B-50 
gun sight and automatic turret after o practice maintenance job. 

U.S. Alr Force 


U.S. Alr Force 


Many Different Types of Planes are used Бу the U.S. Air 
Force to carry out its missions. Letter designation identifies the 
type of each plane and the kind of job it is designed to do. 
The air force also uses many types of rockets and guided missiles, 


equipped with radar and bombsights to find the target 
and direct bombs to it. The navigator guides the pilot 
over the target, then releases the bomb (see Вомв- 
ѕснт). Bombers also launch missiles. A light bomber is 
fast but can fly only about 2,000 miles without refueling. 
It is used on tactical missions. A medium bomber can fly 
about 5,000 miles and at altitudes above 40,000 feet. A 
heavy bomber can Ну more than 10,000 miles at more 
than 50,000 feet. Heavy bombers are sometimes called 
intercontinental bombers, because they can fly from one 
continent to another, drop their bombs, and return. 
Fighters are smaller than bombers, but are extremely 
fast. They can turn, dive, and climb swiftly. They are 
designed to shoot down enemy aircraft and attack 
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ground targets. The daylight interceptor fighter is a local 
defense weapon. The all-weather interceptor can 965 
at night or in bad weather. The semi-automatic interceptor 
has electronic devices that guide it to the target, -— 
guns or rockets, and guide it back to its base. The рї 2 
merely takes the plane into the air, pulls the tri Be 
when close to the target, and returns the plane to F : 
A fighter-bomber attacks troops, vehicles, railroads, re 
other ground targets. It also provides close support 
ground forces, Г fast 

Other Aircraft include reconnaissance aircraft, ve 
planes used to photograph enemy positions or to FI 
enemy movements. Transports carry personnel di 
equipment, and sometimes carry the sick and woun n 
to safety. Rescue aircraft pick up personnel after ES 
landings or other accidents. Tanker aircraft refuel c 
planes in flight. Training planes are used in instruct 
The air force uses experimental air vehicles to test BY 
ideas in aircraft and engine design. 


a primary weapon of the air 

the Zntercontinental Ballistic 

Bus t is dé gned to hit targets 5,000 or 
only at d ан The direction of its flight is controlled 
Re atm ee ol launching. The ICBM rises above 
Somewhat | леге of the earth, and falls toward its target 
detect B a a piant shell. It is extremely difficult to 
sile (IRBM) rcept. The Intermediate Range Ballistic Mis- 
only 1.50 ICBM, but has a range of 
я The air force also has long- 
ave air to k The engines of these missiles must 
atmosphe 0 кее rnin and they cannot leave the 
of euided те of the earth, The air force uses a number 
Sued missiles for special purposes. The Guided Aircraft 
other air эн. is mounted on airplanes and fired at 
fired by PTS The Guided Aircraft Missile (GAM) is 
releaseq b ur against a ground target. It can be 
enemy d elore the bomber reaches the area of heavy 
У defenses. The САМ Decoy Missile flies ahead of a 


Inter- 
inst 


and 


bomber fleet to confuse enemy radar defens 


ceptor М launched from the ground 
atte g s. See GUIDED MISSILE; Roc 
the list of Related Articles with Arr Force. 


Organization of the Air Force 


The United State rce has a headquarter 
four general categories of commands: (1) the C 
Commands, (2) the Support Commands, (3) the 
ing Commands, and (4) the Overseas Commands. 
The Department of the Air Force is under the 
Secretary of the Air Force. He is the civilian head of 
to the Pr 
and the Secretary of Defe f of Staf 
top military officer of the air force. He directs air force 
operations, and serves as a member of the Joint Chiefs 
of Staff. This body advises the President and the Secre- 
tary of Defense on military policy. The chain of com- 
mand in the air force stems from the Chief of Staff 
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The Department of the Air Force is a military agency of the 
Deportment of Defense. It includes a headquarters and major 
field commands that have combat, training, or support functions. 


THE PRESIDENT 


SECRETARY OF 
THE AIR FORCE 


CHIEF OF STAFF OF 
THE AIR FORCE 
MAJOR COMMANDS IN THE 
UNITED STATES AND OVERSEAS 


through the Vice Chief of Staff to the various air force 
commands in the field. Principal advisers to the Chief 
of Staff include the Assistant Vice Chief of Staff, the 
Surgeon General, the Inspector General, the Judge 
Advocate General, the Scientific Advisory Board, the 
Assistant Chiefs of Staff, and six Deputy Chiefs of Staff 
in charge of finances, personnel, operations, materiel, 
plans, and development. 

Combat Commands carry out the fighting functions 
of the air force. 

Strategic Air Command (SAC) is the long-range bom- 
bardment and reconnaissance force. The commander 
in chief of SAC reports directly to the Joint Chiefs of 
Staff, who would control use of his forces anywhere in 
the world in wartime. See STRATEGIC AIR COMMAND. 

Tactical Air Command (VAC) provides air support for 
land and sea forces. ТАС planes may be sent to any 
part of the world to operate under local area com- 
manders. 

Air Defense Command (ADC) is in charge of air-raid 
warning and fighter interception. It provides the major 
defense forces for NORAD. 
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Support Commands help the combat commands 
operate efficiently. They include the Air Materiel Core 
mand, the Air Research and. Development Command, the 
Military Air Transport Service, and the Accounting d 
Finance Center. The Security Service, which has charge 0 


communications, intelligence, and security; and 


А inistrative 
Headquarters Command, which handles administrat! | 


jobs, are also support commands. 3 1. 
Training Commands provide the air force with E 
trained personnel. They include the Air 7ratm"ns ү, 
mand, which gives initial training to airmen; Е 
Continental Air Command, which trains Air Force Rest" E 
and the Air National Guard. The Air University р“ 


higher education for officers. The Air Force Academ) 
trains cadets. : sates All 
Overseas Commands include the United State 


A the 
Forces in Europe, the Caribbean Air Command, 


Alaska Air Command, and the Pacific Air Forces: 


Components of the Air Force 


sional co! 
The Regular Air Force supplies the professional 


of officers and men. Its size is fixed by Congress. 


Regular Officers тау come from the service academies, 


the Reserve Officers Training Corps, or aviation cadet 
programs. Reserve officers on active duty may be 
offered regular commissions. A regular officer normally 
serves for 30 years. or until the retirement age of 60. He 
is dropped from the service if he is twice passed over 
at times when he is eligible for promotion. 

Regular Airmen may enlist for either four or six years, 
after which they may re-enlist. They have retirement 
privileges similar to those for regular officers. 


Air Force Reserves provide additional manpower in 
times of emergency. During the Korean War, more than 
150,000 air force reservists and Air National Guard 


members were called to active duty. Even in times of 
peace, most air force officers on active duty are reserv- 
ists. They may be on tours of duty varying in length 


from four years to a full career. Their promotion, pay, 
and retirement are like those of regular officers. 


MAJOR AIR FORCE INSTALLATIONS 


Name Location 


*Albrook Air Force Base 
*Andrews Air Force Base 
Arnold Engineering 
Development Center 
Barksdale Air Force Base 
‘Bolling Air Force Base 
Brookley Air Force Base 
Chanute Air Force Base 
"Edwards Air Force Base 
‘Eglin Air Force Base 
“Elmendorf Air Force Base 
Ent Air Force Base 
Griffis Air Force Base 
Gunter Air Force Base 
amilton Air Force Base 
,[12nscom Air Force Base 
Hickam Air Force Base 
„Нш Air Force Base 
‘Holloman Air Force Base 
‘Kelly Air Force Base 
Kirtland Air Force Base 
Lackland Air Force Base 
Langley Air Force Base 
March Air Force Base 
Maxwell Air Force Base 
„McClellan Air Force Base 
McGuire Air Force Base 
orton Air Force Base 
Offutt Air Force Base 
Imstead Air Force Вазе 
rlando Air Force Base 
arks Air Force Base 
atrick Air Force Base 
andolph Air Force Base 
Richards-Gebaur Air 
Force Base 
4Robins Air Force Base 
{Scott Air Force Base 
Selfridge Air Force Base 
aw Air Force Base 
tewart Air Force Base 
n ee Force Base 
avis Air Force Ва, 
"United States Air к: 
‘огсе Academy 
«an denberg Air Force Base 
жуап Air Force Base 
ay Over Air Force Base 
right-Patterson Air 
orce Base 
а Separate article in WORLD BOOK. 


Panama Canal Zone 
Camp Springs, Md. 


Tullahoma, Tenn. 
Shreveport, La. 
Washington, D.C. 
Mobile, Ala. 
Rantoul, Ill. 

Muroc, Calif. 
Valparaiso, Fla. 
Anchorage, Alaska 
Colorado Springs, Colo. 
Rome, N.Y. 
Montgomery, Ala. 
San Rafael, Calif. 
Bedford, Mass. 
Oahu, Hawaii 
Ogden, Utah 
Alamogordo, N.Mex. 
San Antonio, Tex. 
Albuquerque, N.Mex. 
San Antonio, Tex. 
Hampton, Va. 
Riverside, Calif. 
Montgomery, Ala. 
Sacramento, Calif. 
Wrightstown, N.J. 
San Bernardino, Calif. 
Omaha, Nebr. 
Middletown, Pa. 
Orlando, Fla. 
Pleasanton, Calif. 
Cocoa, Fla. 

San Antonio, Tex. 


Grandview, Mo. 
Macon, Ga. 

Belleville, Ш. 

Mount Clemens, Mich. 
Sumter, S.C. 
Newburgh, N.Y. 
Oklahoma City, Okla. 
Fairfield, Calif. 


Colorado Springs, Colo. 
Lompoc, Calif. 
Cheyenne, Wyo. 
Chicopee Falls, Mass. 


*Has 


Dayton, Ohio 
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The Ready Reserve consists of men and units trained 
and equipped to be called to duty in any emergency. 
The Standby Reserve includes personnel who can be 
called to duty in time of war. The Inactive Reserve is 
made up of men who served with the air force, but are 
not keeping up any training. The Air National Guard 
is administered by the states, but can be called to duty 
by the air force in emergencies, 

The Air Reserve Officers Training Corps (AROTC) 
Operates units at about 200 colleges and universities, 
Graduates of its four-year course may apply for tours of 
active duty. 

The Civil Air Patrol (CAP) is a civilian auxiliary of 
the air force. It trains boys and girls in the science of 
aviation. Senior members of the CAP fly their own 
planes to help in emergencies (see Слуп. Air PATROL). 

Air Explorers are members of the Boy Scouts of Amer- 
ica who are interested in aviation. The Girl Scouts of 
America have a division of Wing Scouts in their Senior 
Scouting program for girls with similar interests. 


History 


United States military leaders used aircraft as early 
as the Civil War. The Union Army sent up balloons to 
observe the movements of Confederate forces. In 1898, 
during the attack on San Juan Hill in the Spanish- 
American War, the army again used balloons to spot 
artillery fire. This use of aircraft might be called a 
forerunner of the United States Air Force. But the 
nation’s military men did not begin to consider the air- 
plane an important weapon until early in World War I. 

Early Days. In 1907, four years after the Wright 
brothers flew the first airplane, an Aeronautical Divi- 
sion was set up in the office of the Chief Signal Officer 
of the army. The one officer and two enlisted men in the 
division were “to study the flying machine and the 
possibility of adapting it to military purposes.” 

The army ordered its first military plane from the 
Wright brothers in 1908. It cost $30,000 and flew about 
42 miles an hour. By 1912, the Aeronautical Division 
had 12 airplanes. Its 12 flying officers included Lieu- 
tenant Henry H. “Hap” Arnold, later the first five-star 
general in the air force. The first tactical aviation unit 
was organized in 1913. It consisted of 16 officers, 75 
enlisted men, and 6 airplanes. The squadron took part 
in the punitive expedition against Mexican bandits in 
1916. But within a few weeks, its airplanes had been 
abandoned or destroyed and the aviation project 
ended in failure. 

World War I broke out in Europe in 1914. When the 
United States entered the war three years later, it had 
only 55 airplanes. Even these were out of date. Many 
American pilots were already in the thick of the fight- 
ing, flying French and British planes. They formed the 
Lafayette Escadrille and flew with the French Flying 
Corps. 

At the start of the war, opposing armies used planes 
only as scouts to seek out enemy positions. Enemy 
pilots waved to each other when they passed in the sky. 
But soon they began to carry pistols and rifles, and took 
pot shots at each other. Eventually a French pilot, 
Roland Garros, invented a machine gun that could fire 
between the revolving blades of his propeller. He 
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U.S. Air Force 
First Airplane for U.S. Army was built by the Wright 


brothers in 1909. It cost $30,000 and flew 42.5 miles per hour 
in record flight of one hour, 12 minutes, and 40 seconds. 


Jet Fighters such as the F-100 Super Sabres outrace 
sound at 800 miles per hour or faster. Many planes in 
today's air force cost more than $1,000,000 each to build. 

North American Aviation, Inc. 


transformed aerial warfare by making the airplane a 
true fighting machine. Now pilots sought enemy 
planes and tried to destroy them in dogfigAts. The Allied 
pilots often knew the names of the German aces and 
admired their skill. Troops on the ground sometimes 
stopped their own fighting to watch the dogfights in the 
sky. The sportsmanship between opposing fliers was 
demonstrated when Quentin Roosevelt, the youngest 
son of former President Theodore Roosevelt, was shot 
down on July 14, 1918. A German pilot dropped a note 
behind the Allied lines saying that Roosevelt had been 
buried with full military honors. 


— — RED-LETTER DATES IN AIR FORCE HISTORY: 
1907 (Aug. 1)— The army set up an Aeronautical Divi- 
sion in the Office of the Chief Signal Officer. 

1914 (July 18)— The Aviation Section of the Signal 
Corps took charge of aviation operation and 

training. 

1916 (Mar. 15)— The First Aero Squadron began opera- 
tions with the American Punitive Expedition on 
the Mexican border. 

1917 (Sept. 3)—The First Aero Squadron arrived in 

France during World War I. 

918 (May 15)—Air Service pilots began the first con- 
tinuous air-mail service, flying between New York 
City, Philadelphia, and Washington. 

924 (Sept. 28)— Air Service fliers completed the first 
around-the-world flight. 

1926 (July 2)— Congress established the U.S. Army Air 
Corps. 

940 (May 16)—President Franklin D. Roosevelt 
authorized 50,000 planes for the Army Air Corps. 

941 (June 20)— Congress set up the Army Air Forces. 

1945 (Aug. 6)—An Army Air Force B-29 dropped the 

first atomic bomb, on Hiroshima, Japan. 

1947 (Sept. 18)— The United States Air Force was 
created as a separate department. 

947 (Oct. 14)— Captain Charles E. Yeager piloted an 
X-1 rocket-powered research aircraft through the 
sound barrier. 

1948 (June 26)—' The Berlin airlift began, successfully 

defeating the Russian blockade of Berlin. 

1950 (June 27)— The U.S. Air Force was ordered into 
action in Korea. 

1955 (July 11)—The Air Force Academy was dedicated. 

1957 (Dec. 17)— The Air Force successfully fired its 
first Intercontinental Ballistic Missile. 


156 


Plane design improved rapidly during the war. In 
1914, the best machines could fly only 9o miles an 
hour. Within two years, planes were flying more than 
150 miles an hour. As planes improved, pilots began to 
use them on bombing missions. At first. the pilot carried 
a sack of bombs beside him in the cockpit and simply 
dropped them over the side. Later, mechanical devices 
released the bombs from under the fuselage. German 
bombers raided London and other English cities, 
killing about 1,000 persons. 

Germany also used its fleet of zeppelins against Great 
Britain. These airships were about 600 feet long; and 
powered by four or five engines. The “superdread- 
noughts of the air” killed more than 500 persons n û 
series of raids over England. See AıRsHIP. 

The United States entered the war with almost 10 
air power, but Congress responded quickly to the need. 
It appropriated $640,000,000 for military aviation, the 
largest single appropriation ever made up to that um’ 
Flying schools trained 15,000 flyin cadets, Апош 
1,800 were trained in Europe. The First Aero Squat 
entered combat in April, 1918. American pilots Е 
stroyed about 750 enemy planes and 70 balloons 
during World War I. The leading American ace; Сар 
tain Edward V. Rickenbacker, shot down 26 enam 
planes. Shortly before the end of the war, an American, 
Colonel William L. “Billy” Mitchell, became chief 4 
the air units of the Allied armies in Europe. He E 
manded a fleet of 1,481 planes flown by Ame. 
French, and British pilots. Mitchell sent his und vay 
bombing and strafing attacks against German ral i 
centers, communications, and troops. Mitchell m | 
the first tactical use of air power. See WORLD We 

Between World Wars. Although aviation develop 
rapidly during the war, military leaders were slow p 
recognize its importance. Mitchell, now а ip^ 
general, insisted publicly that a large air force c 
protect the country better than battleships coul Jane 
July, 1921, he demonstrated the power of the hae 
by sinking a former German battleship with an 
bombs. Mitchell’s criticism of the government $ de E 
program was so outspoken that he was tried for jg 
ordination. He was suspended for five years and resi 


from the U.S. Army. See MITCHELL, “BILLY,” WILLIAM. 
The Air Service was renamed the Army Air Corps in 


1926. Its men worked continually to improve its planes 
and equipment such as machine guns and bombsights. 
In 1931, the first all-metal bomber was built. Four years 


later, the army tested the first B-17, the Flying Fortress 
that was to take such an important part in World 
War II. 

World War Il. ^ir operations became increasingly 
independent of the army and navy. The Army Air 


Forces was formed in 1941. By the time of the attack 
on Pearl Harbor that year, the Air Force was recognized 
asa vital member of the defense team, Its commanding 


general served on the Joint Chiefs of Staff. The United 
States had alreacly launched a vast program of building 
planes and training the men to fly them. At its peak 
strength during World War II, the Army Air Forces 
had 2,400,000 men and 80,000 planes. It worked in 
close cooperation with land and sea forces in every 
theater of war. It dropped more than 2,000,000 tons 
of bombs and destroyed more than 40,000 enemy 
planes. The Army Air Forces lost about 22,900 planes, 
about half of them in combat. Some were destroyed on 
the ground by enemy bombs, and others were lost in 
training or other operations. See У/овто Wan II. 

Four months after the Japanese surrender in 1945, 
the strength of the Army Air Forces had dwindled to 
730,000 men and 30,000 airplanes. Its leaders began to 
plan ahead for the air force of the future. On Sept. 18, 
1947, Congress created the United States Air Force as 
an equal partner with the army and navy. It also 
established the Department of the Air Force. 

The Berlin Airlift was the first big job of the new air 
force. On June 26, 1948, Russian troops blockaded all 
ground routes through the Russian zone of occupation 
to West Berlin, stopping all food and supplies. The air 
force, with British and French units, undertook the 
tremendous job of supplying the city entirely by air. 
Soon Allied planes were landing at Tempelhof airport 
every 35 minutes. During the 462 days of “Operation 
Vittles,” airmen flew 277,000 flights carrying nearly 
2,000,000 tons of supplies into West Berlin. See BERLIN 
AIRLIFT, 

The Korean War. In June, 1950, the United States 

ur Force went into action in Korea to help fight the 
Communist invaders. Dogfights between jet fighters 
eccurred for the first time, When the war ended in 1953, 
the air force.had shot down 984 enemy aircraft and had 
lost 94 planes in aerial combat. See KOREAN War. 
р The Atomic Air Force. After Korea, the air force 
Ound itself in another period of great change. Propeller 
craft rapidly became obsolete for most jobs. Newer 
Planes had jet or rocket engines that could outrace 
Sound, The air force hurried to perfect a missile that 
Could strike an enemy in any part of the world. It also 
on ‘oward exploring outer space. The air force 
ра а "chemical bomber" called the B-70, or 
a It was designed to operate above 70,000 feet 
se of 2,000 miles an hour, Another project was a 
ie ih Powered rocket engine. A third research project 
orbit qs Dyna-Soar” a manned rocket that would 
wh the earth. Airmen talked earnestly of the day 

rr еу would walk on the surface of the moon. 

€ new air age brought new challenges to the air 


f 
“ee In many fields, air force progress had pushed to 
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the frontiers of science. Before the air force could go 
farther, scientists had to improve their understanding 
of the universe. The air force itself conducted a large 
research program. It studied problems of cosmic rays 
and nuclear power. It conducted extensive experiments 
to learn how a pilot could live in outer space. It also 
worked to adapt new scientific knowledge to its weap- 
ons. In 1961, the air force was given the task of de- 
veloping new space projects. Research and develop- 
ment of all U.S. military satellites, anti-satellite 
weapons, and military space probes became air force 
responsibilities. Н. L. Hoax, Ш 

Related Articles. See Arr Force with its list of Related 
Articles, and the separate articles on major air force in- 
stallations listed in the Table with this article. See also 
the following articles: 

BIOGRAPHIES 


See the heading Air Force Leaders in the Blocrapuy 
section of the READING AND STUDY Guine, 


History 
Berlin Airlift Pearl Harbor Naval Base 
Ground Observer Corps War Aces 
Korean War World War I 
Midway Island World War II 
ORGANIZATION 


Air Force, Department of the 
Air University 

Civil Air Patrol 

Defense, Department of 
Military Air Transport Service 


UNCLASSIFIED 


Armed Forces Staff College 

Cape Canaveral Atlantic 
Missile Range 

Decorations and Medals 

Industrial College of the 
Armed Forces 


Strategic Air 
Command 

WAF 

War College of the 
Air University 


National Defense 
National War College 
Rank in Armed Services 
Space Travel 

Uniform 


Outline 


I. Life in the Air Force 
A. Training an Airman 
B. Training an Officer 
C. Women in the Air Force 
Il. Why We Have an Air Force 
A. Defense C. As a Deterrent Force 
B. Offense D. Peacetime Emergencies 
Ill. Planes and Weapons of the Air Force 
A. Bombers C. Other Aircraft 
B. Fighters D. Missiles 
IV. Organization of the Air Force 
A. The Department of C. Support Commands 
the Air Force D. Training Commands 
B. Combat Commands Е. Overseas Commands 
V. Components of the Air Force 
A. The Regular Air Force 
VI. History 


D. A Typical Day 
E. Careers in the 
Air Force 


B. Air Force Reserves 


Questions 


How many career fields are open to air force men? 

Who sold the United States its first military plane? 

What is a strategic air attack? A tactical air attack? 

What types of planes make up the air force? — 

What are the three combat commands of the air force? 

When and how did the United States first use aircraft 
in war? : í 

Why is scientific research important to the air force? 

What was the first tactical use of air power? 

Who was the leading American ace in World War I? 
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AIR FORCE ACADEMY, U.S. 


AIR FORCE ACADEMY, UNITED STATES. Scc Unrrep 
Srates Am Force ACADEMY. 

AIR FORCE DAY was proclaimed in 1945 in honor of 
the heroes of aviation and all who helped develop the 
air power of the United States. Celebrated each year on 
August 1, it marked the anniversary of the division of 
aeronautics, established by the War Department in 
1907. In 1949, Congress proclaimed a single celebra- 
tion, called Armed Forces Day, for all military services. 
See also Armen Forces Day. 

AIR FRANCE. See ARLINE. 

AIR HAMMER. Scc Preumatic Toot (picture). 

AIR LINE. See AIRLINE. 

AIR LOCK is a device that permits men or materials 
to pass in or out of a structure called a pneumatic caisson. 
'The caisson contains compressed air. Air locks are used 
in digging underwater tunnels or other projects that re- 
quire caissons. Air pressure in the caisson balances 
outside water pressure, keeping the water out of the 
working area. Caissons cannot be opened directly to 
the outer air. Opening them would allow the com- 
pressed air to escape with dangerous violence. All move- 
ments to and from the caisson must take place through 
an air lock. This is a large airtight chamber equipped 
with valves. Compressed air is forced into the air lock 
through these valves until the pressure within the air 
lock equals the pressure in the caisson. The valves are 
also used to withdraw compressed air from the air lock 
until its pressure equals that of the normal outside air. 

To enter the caisson, the workmen first step into the 
air lock. Compressed air holds the inner door of the air 
lock tightly shut. The outer door is then closed, and 
compressed air slowly introduced. When the pressures 
within the air lock and the caisson are the same, the 
inner door may be opened to permit entrance into the 
caisson. When men prepare to leave the caisson, pres- 
surc in the air lock is reduced to normal, and the men 
may then go out. This lowering of the air pressure, or 
decompression, must be done slowly to safeguard the men 
against attacks of the bends. Materials can be passed 
in and out of the caisson faster than men, so a sep- 
arate air lock is usually provided for them. A third air 
lock is often added to permit rapid escape in case of 
emergencies. В. С. Hennes 

See also BENDS; CAISSON; COMPRESSED Ав. 
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Cross Section of Air Lock. When men work underground in 
caissons which contain compressed air, they must enter and leave 
through an air lock to prevent attacks of the bends. 


Air Lock 
for men 


ir Lock 
for materials 
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Air Mail Is Speedily Handled with Mobile Conveyers 


AIR MAIL AND AIR EXPRESS are the fastest way 
that letters and packages can be sent. Mail can be cae 
ried farther in one hour by air today than in an entire 
day by the old pony express. Airliners carry the шай 
between large cities. Some metropolitan areas offer hel 
copter transport service between central and suburban 
post offices. 

Early balloonists and pioneer airplane pilots some 
times carried air mail as stunts. In 1911, Paul Beck and 
Earle Ovington flew the first official air mail in the 
United States, between Garden City and Jamaica, N.Y. 
The first continuous regular air-mail service in the world 
was started May 15, 1918, with United States Amy 
pilots flying between New York, Philadelphia, amd 
Washington. On Aug. 12, 1918, the Post Office De 
partment took over the air-mail service. Its pilots used 
open-cockpit biplanes. 

The first night air mail was flown in 1921 by Jame 
Knight from Omaha, Nebr., to Chicago. Bonfires serv 
as airway beacons. Regular night air-mail flights 2! 
regular transcontinental mail service began in 1924. 

In 1925, the Post Office Department began making 
contracts with private airlines to carry the mail. The 
American Railway Express Company started using the 
airlines to carry air-express packages in 1927. 

All air-mail contracts were canceled in 1934 and the 
army again flew the mail. A few months later, Cor 
gress passed the Air Mail Act of 1934. The act provid j 
for new government air-mail contracts with the pis 
airlines. In 1953, the Post Office Department ber 
transporting surface mail by air at no extra charge 2 
the public. This service by the Post Office Departme 


is offered when planes have available baggage space: 
в. Hook: № 


n Gove™ 


Rav О. MERTES, JOHN Н. Fursay, and CHARLES 

See also Апалме (Progress); AIRPLANE (I 

ment); Posr Orrick (table, Classes of Mail). Р. 

AIR MEDAL. See Decorations AND MEDALS (Deco 

tions of the United States). m) 
AIR NATIONAL GUARD. Sce Атк Force, UN 
Srares (Training Commands; Air Force Reserve? 


" 


AIR NAVIGATION ACT, GREAT BRITAIN. Sec 


Алт (Av ( trol in Other Countries) 
AIR PIONEERS. cc the list of Air Pioneers in the 
ВиюжАРНҮ 5 the READING AND STUDY GUIDE 
AIR PLANT EPIPHYTE, EP ih fite, is any plant 
which grows plant but manufactures its own 
food. Most р! 1 roots into the soil and use these 


oisture and the chemicals they 
require for gn lants, however, take most of the 
moisture and спіаіз they need for food directly 
s have по true underground roots. 
moisture from the air through 
ich as the treedwelling orchids 
fleshy roots dangling in the moist 
r from it. 
crent from parasitic plants. These 
ves to the bodies of other plants 
s by feeding on their juices and 


vot to obt 


from the air. A 
Some of the 
their leaves. O 
of the tropics 
air to extract 
Air plants а 
plants fasten i 
and injure the 


J. Horace McFarland 
An Air Plant Growing on a Tree takes its water and food 
the air. It will not usually injure the tree in any way. 


= EB air plants may harm the plants upon which 
vs. ^ x they grow so abundantly as to deprive the 
Got Lo light and air. Some of them take salts 
live M: ecaying bark of the trees upon which they 
plants br types. of air plants do not require living 
stones е Ive upon. They thrive when attached to 
75, buildings, or timbers 

Bod кшз аге common in temperate and cold cli- 
Кш. many of them, such as lichens, mosses, and 
known ai, pu inconspicuous. Spanish moss is а well- 
pud b plant of the southern United States. The 
nid =з e beautiful of the air plants live in the 
oft = Зы of the tropics. Certain thick-leaved plants 
trees, pe family grow in the forks of tropical 
glowing d cud develop large spikes of flowers of a 
Moist regie ven the telegraph wires of some warm 
“glons support air plants. WILLIAM C. BEAVER 
Related Artic 


n 


les in Wonrp Book include: 


Fern Е 
Lichen Moss Parasite 
Liverwort Orchid Spanish Moss 


AIR RIGHTS 


AIR POLLUTION is a term used to describe the pice 
ence of undesirable substances in the air. Such sb» 
stances are called air pollutants when they accumulate 
in sufficient amounts to cause damage or annoyance 
Natural air pollutants include pollen, plant spores, 
sands and dust stirred up by winds, and smoke from 
fires. Man-made pollution consists of visible dust, 
smoke, fumes, and many kinds of invisible gases. The 
total amount of pollutants is small compared to the 
total volume of air. But when excessive amounts be- 
come concentrated in a particular locality, it becomes 
necessary to set up controls to avoid damage 

The most obvious damage from air pollution comes 
from smoke and dust that create а generally dirty con- 
dition, and increase the cost of cleaning. In some cities, 
the monthly deposit of dirt may be as much as 60 tons 
to а square mile. Gases and fumes from industries and 
automobiles can damage vegetation and cause шь 
pleasant odors. А type of air pollution called sma is pro- 
duced by a combination of air pollutants and weather. 
Heavy smog reduces visibility in the atmosphere. It 
may damage plants and cause eye irritation. In the 
United States, air pollution causes an estimated dam- 
age of $1,500,000,000 a year. The most effective con- 
trol is to reduce the amount of pollutants released into 
the air. 

See also INCINERATOR; SMOG; SMOKE PREVENTION 

AIR PRESSURE. See Am; Pressure. 

AIR PUMP. See Pump. 

AIR RACE, NATIONAL, was an aviation exhibition 
that took place annually from 1920 to 1939. The event 
included speed races over a course, transcontinental 
races, acrobatics, formation flying, and parachute 
jumping. Private, commercial, and military planes took 
part. The winners of various types of flying competi- 
tions received such well-known awards as the Pulitzer 
Trophy, the Thompson Trophy, and the Vincent Ben- 
dix Trophy. The National Air Race attempted to pro- 
vide an annual review of aviation progress and to serve 
as a basis for comparing European and American avia- 
tion. The event stimulated public interest in flying. 

AIR RIGHTS are the rights to use the space above a 
piece of real estate. Companies sometimes lease air 
rights for the construction of buildings over railroad 
tracks in large cities. 

Cities have become crowded because the ground area 
is not large enough for the number of people who wish 
to use it. Any structure built above railroad tracks uses 
space that would otherwise be wasted. 

An early use of air rights was the construction in 1910 
of an office building over the New York Central Rail- 
road tracks in New York City. The 35-story building 
was planned so as not to interfere with the railroad. It 
was built on supports rising 20 feet above the tracks. 
The streets were raised to the level of the first floor of 
the building. 

The Chicago Daily News Building was built in air 
rights of the Chicago & North Western Railway. The 
Merchandise Mart, one of the largest office buildings 
in the world and the home of THe Wonrp Book 
ENCYCLOPEDIA, also occupies space in air rights over 
Chicago railroad tracks. Another building built in 
leased air rights is the Terminal Tower in Cleveland. 
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Monan А. Fun 


ЕЕ вари» 

George Kufrin 

Air Rights permit builders to use the space above railroad 

tracks. Chicago's 41-story Prudential Life Insurance Co. Building 
was built over the Illinois Central Railroad tracks. 


Buildings constructed over railroad rights of way 
must have a large central chimney or airway to carry 
off the smoke and foul air from the trains below. 

The leasing of air rights adds to the revenues of rail- 
roads. The air rights of railroads with terminals in 
Chicago are estimated to be worth millions of dollars. 

Air rights have been said to add a third dimension to 
real-estate values. Formerly, land was evaluated for its 
length and width, but it now has a height factor as well. 


No one can prevent aircraft from flying over his land 
at a legal height. Limiting the height of buildings by 
zoning laws also affects air rights. Every nation ows 
the air rights over its territory. It may control this 
air space, and deny the aircraft of other nations the 
right to fly over its territory. The idea of establishing 
man-made space stations in orbit above the canh 
raises new and complex legal questions regarding as 
rights. See also SPACE TRAVEL. TAM Tucker Dug 

AIR ROUTE. See AVIATION (Government Aid and 
Control; maps; pictures). 

AIR SPACE, or AIR CELL, is any air-filled space found 


in the tissues of plants. The various organs of plants 
contain many of these spaces. They are especially com 
mon in leaves, where they are found close to the lower 
surface. The air spaces join to form a hollow, branching 


network for the passage of the gases which the plants 
use to breathe and to manufacture food. Air spaces in 
water plants contain air chambers which hold them up 
at the water's surface. The bladderwort and many see 
weeds grow air bladders. See also BLADER Wort; Lear 
(Inside a Leaf); WATER PLANT. CLARENGE J. Нула 

AIR-SPEED INDICATOR. Sce AIRCRAFT INSTRUMENIS 

AIR SPRINGS, or AIR SUSPENSION. See Аотомо 
BILE (The Suspension System). 

AIR TRAFFIC CONTROL CENTER. See AIRPLANE 
(Planning the Flight); Aviation (color picture, Air 
Traffic Control). 

AIR TRANSPORT ASSOCIATION (ATA) is a trade 
association representing about 50 United States sched- 
uled domestic and international airlines. ATA provides 
a central pool of knowledge and experience for its 
members. It works to improve air safety, and conducts 
studies on such problems as how to provide the most 
economical public service with the most advanced ait 
craft and the airlines’ role in national defense. АТА wë 
founded in 1936. It has headquarters at 1000 Connee 
ticut Ave. N.W., Washington 6, D.C. S. G, Тота 

AIR TRAVEL. See AIRLINE; AIRPLANE (А Trip in ® 
Airliner); Aviation. 

AIR UNIVERSITY trains officers for the United Stat 
Air Force at Maxwell Air Force Base in Alabama. ‘The 
War College of the Air University, its main department 
instructs high-ranking officers in a ten-month cou 
Students come from all branches of the service and oll 
nations. The Air University has a school of aviation 
medicine at Randolph Air Force Base in Texas, and a 
institute of technology at Wright-Patterson Air o 
Base in Ohio. It is also in charge of the training of Ak 
Force Reserve Officers Training Corps units. The Un 
versity was founded in 1946. See also WAR Conus 
OF THE AIR UNIVERSITY; RANDOLPH AIR FORCE pas: 
WRIGHT-PATTERSON AIR FORCE ВАЗЕ. Laurence Mac? 

AIR WAR COLLEGE. See Wan COLLEGE O 
AIR UNIVERSITY. 


с. 
The Air University's Air Command and Staff College Has Headquarters at Maxwell Air Force Base, абат" 
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Wide World 


Tough Paratroopers Jump from Airplanes and Drop in Surprise Airborne Assaults Behind Enemy Lines. 


AIRBORNE TROOPS are soldiers who drop to the 

ground by parachute. They are also known as para- 
troops, paratroopers, and sky soldiers. Airborne troops of 
the United States Army are all volunteers. The chief 
center for parachute training in the United States is at 
Fort Benning, Ga. 
. Volunteers must undergo a difficult four-week train- 
ing course. In combat, airborne troops are often re- 
quired to land behind enemy lines, blow up bridges, 
destroy communications, and cut off supplies and rein- 
forcements. They often take the enemy by surprise and 
engage in fierce hand-to-hand fighting. Airborne troops 
carry a heavy pack of equipment, including a bazooka, 
a knife, an automatic rifle or a machine gun, grenades, 
à medical kit, and radio equipment. 

In World War II, both the Allies and the Germans 
used airborne troops successfully. The Germans first 
employed sky soldiers in The Netherlands in 1940 and 
in capturing the island of Crete in 1941. The Allies 
made the most effective use of paratroops. They formed 
ponet army of sky soldiers and coordinated para- 
C attacks with air, land, and naval operations. 
rece States Army paratroopers spearheaded attacks 
n Sicily, Normandy, and The Netherlands in Europe. 
do the Philippines, airborne troops recaptured Corregi- 

or from the Japanese. 
ag ne troops took part in all major military opera- 
dud ter World War II, especially in Korea, Indo- 
ME and the Suez Canal area. They dropped tanks, 

exs, and missiles by parachute. Јамез Maurice Gavin 

An also PARACHUTE. 

м is a tool used by photographers and com- 
pane artists to apply color or shading to drawings, 
ius са photographs. Photographers find it useful to 
Sa] high lights and to supply backgrounds. The 
сы Ooks something like a pencil. It has a length 
electri ng at one end and a fine needle at the other. An 

IC pump or a tank with a pressure gauge supplies 


Paasche Airbrush 


The Airbrush sends out a fine mist of coloring matter which gives 
shading to drawings and also supplies smooth backgrounds. 


a current of compressed air. The air enters the brush 
through the tubing and sends a stream of fine particles 
of liquid coloring matter out through the needle. The 
operator controls the current of air by means of a valve. 

The spray gun is a tool developed from the airbrush. 
It works in the same way, but it takes less skill to op- 
erate. Painters use it to apply coats of paint, varnish, 
shellac, and other finishing materials to all types of 
manufactured articles. CuaRLES M. HARDER 

AIRCRAFT. See AIRPLANE; AIRSHIP; AUTOGIRO; 
BALLOON; CONVERTIPLANE; GLIDER; GuIDED MissILE; 
HELICOPTER; ORNITHOPTER; ROCKET. 
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AIRCRAFT CARRIER is a s ised as a flo . Take-Offs. lanes either 
lanes. The er is tl ge E 'r their 
CarAPULT). Heavy plan 
see Rocket). The carric 
ed during tak I 
> ship’s speed give added 
Landings. The carrier also ru: 
| planes land. If a carrier st 
riers usually trav a wind blowing 20 mph, a pl 
id destr - land with an actual speed of 


a series of stecl cables stretched a 
1 отсе hook on the outside of the plane 
d land on the k. They Modern carriers have a 


k just | ele- оп their flight decks. The landing 
one deck to the other. The up the rear two thirds of the de 
called the island, includes the — to the fore-and-af of the 
ecks, communications equip- water. A plane making a bad ар] 
unless the ship has nuclear tact may ke P going and fly off 
The island rise 1 one side of the flight deck, ships, a barrier separates the landi 
; the rest of the deck clear for planes. A carrier take-off section. But a plane could plow th 
uses repair shops for the planes, and living quar- it into planes parked or waiting to ff. The 
the pilots, air crews, ship’s crew, and other per- mpro efficiency, reduces ing time 
sonnel. It has storage space for bombs, ammunition, a nts, and eliminates a ment: 


and fuel for the ship and planes, The ship can also send planes aloft 


CROSS SECTION OF F 
AN AIRCRAFT CARRIER RET E 


PILOT HOUSE “ 
AIRPLANE CENTRAL RADIO ROOM 
HANGAR DECK 


ANTIAIRCRAFT 


ELEVATOR TO 
FLIGHT DECK FLIGHT DECK 


AMMUNITION 5 
FRESH WATER STORAGE ROOM 


ка 
тр А ье 


Types Ў N AIRCRAFT CARRIER 


CVA, Large Attack Carrier 
су light Carrier 
CVE, or Escort Carrier 
I t 
USS 2 VA(N 
j. It has f ind almost un- History. 1 


‹ I 
{ V D W И 
Carrier 
war. Jaj | 
d t { airy | 
й Н ( 
1 I W War I 
( У M 
Intrepid. qe 
CVS, or Support Carrier (about 33,000 tons). These CARRE Navi S.: WoRLD Wa 


arc the remainder x-class ships that have not И (The War in Asia); Ахсноғ 


PLANE HANDLING 
N 


FLIGHT DECK AIRPLANE ELEVATOR TO 
HANGAR DECK FLIGHT DECK 


FUEL OIL RUDOER 


AIRPLANE 
ENGINE ROOMS BOMB STORAGE 


BOILER ROOMS STORAGE 


The Instrument Panel of a Jet Airliner has оп array of 
dials, switches, and levers. The pilot and the copilot each have 
identical sets of flight instruments in front of them. The engine 


AIRCRAFT INSTRUMENTS. A pilot needs to know 
at all times how his aircraft is performing and what its 
position is above the earth. Aircraft instruments provide 
this valuable information. They help make airplanes 
safer and more reliable. 

In the early days of flying, pilots flew “Бу the seat of 
their pants,” or depended entirely upon their senses to 
tell them the position, or attitude, of the plane. Medical 
science has proved that pilots cannot depend on their 
senses for this. For example, a pilot may be leaning to 
one side but think that he is sitting straight up. The 
development of aircraft instruments has made it possible 
to fly blind, or fly with instruments, when the pilot can- 
not see the ground because of darkness or bad weather. 
Aircraft instruments are complicated to build and ex- 
pensive to buy. For example, one electronic fuel gauge 
may cost as much as $3,000. 

There are three general groups of aircraft instruments: 
(1) flight instruments, to tell the pilot the attitude of his 
aircraft in the air; (2) engine and airframe instruments, 
to tell how the aircraft is operating; and (3) navigation 
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cing Airplane 


instruments and controls are placed between them. The figs 
engineer uses the seat and desk behind the copilot, right. A sed 
for an observer is located behind the pilot, left. 


instruments, to help the pilot find his way from Ой 
airport to another by the best possible route. 


Flight Instruments 


"Horizon Indicators" include three types of in: ў 
ments that show the attitude ? 
an aircraft in relation to ™ 
horizon. They tell whether the 
aircraft is climbing, banking, 
gliding, or flying level. Ie 
ficial horizon is the oldest of E 
three types. It is the only е. 
that cannot be used vC 
plane is flying upside down. Y 
gyro-horizon (see illustrations 
and top of next page) ne 
a gyroscope that keeps the horizon bar (black ee 
horizontal in relation to a U-shaped line (red) р 
senting the aircraft. The attitude gyro gi the d 
craft’s position by using a number of horizontal line 
instead of a single U-shaped line. 


Sperry Gyroscope Co. 


QYRO-HOR!7ON 


level Bonking left Gliding Climbing 
The Pitot-Static Tube provides information about ай 
Pressure for a aircraft instruments such as the 
Мест and a і indicator. It consists of two 


ines, a pitot tube and a static tube 
à housing. This housing usually 
: from the leading edge of an à 
г the nose of the fuselage in multi- 


separate tubes 
Mounted toget 


Сап be seen pr 


planc wing, or 


Engine airplanes. The static tube is closed at the end 
but slotted on : side, so that it obtains the atmos- 
ppheric, or static sure outside the aircraft. The pitot 
Rube is open at | nd so that it receives the full impact 
О Фе pressure of the air stream. The term pitot tube 
Шеп is used to i: le both tubes. 

PITOT-STATIC TUBE 


Heater elements 


The Turn-and-Bank Indicator shows whether the air- 
Graft is flying straight or turning one way or the other. 
k actually contains two instruments in one case. The 


tum indicator shows whether the plane is turning left or 
fight, and how fast, by means of a pointer operated by 
a small gyroscope. The bank indicator shows whether 

aircraft is slipping or skidding as it turns. It consists 
fa ball in a liquid-filled glass tube. Gravity and centrif- 
Wal force change the position of the ball. In a perfect 
turn, the ball remains in the center. It moves toward 

direction of the turn if the aircraft is slipping, and 
Away from the direction of the turn if the aircraft is 

ing, or yawing. 


TURN-AND-BANK INDICATOR 


EX 


_ ب 


Соггес! Skid 
Turn and Bank 


American Airlines, Ine. 


The Rate-of-Climb Indicator, or vertical-speed indicator, 
Ep the rate at which an aircraft is climbing ог 
*nding, relative to the ground. It does not indicate 


A 1 
+ 


AIRCRAFT INSTRUMENTS 


the angle of the plane to the ground. It gives the rate 
of ascent or descent in hundreds of feet а minute. The 
pilot knows that he is holding his position when the 


hands of the indicator point at zero. The indicator is 


connected to the static tube, and measures the 
of climb by comparing the atmospheric pressures when 
the aircraft changes altitude. The rateof<limb indica- 
tor is especially useful in landing the plane so that it 


makes an even descent 


гас 


R -CUMB INDICATOR 


“=> Zz “® 


www“ --& Diving " * «s 


Flying 
loval $00 feet 1,000 feet 


380K 


The Barometric Altimeter is used to determine the 
height, or altitude, of the aircraft above the carth. It 
measures atmospheric pressure by information received 
from the static tube, and operates just like an ancroid 
barometer (see BAROMETER). The atmospheric pressure 
becomes less at a regular rate as the aircraft goes up, 
and thus indicates the height in feet of the aircraft. 


BAROMETRIC ALTIMETER 


Su. 


Barometric Altimeter 
shows height obove 
seo level or obove 
some other point for 
which it тоу be set. 4 x 


ANN 
Wee 


Li 
Li 
' 
Ц 
' 
Ц 


Carl Ryotr and Associates, Inc. 

The Absolute Altimeter, or ferrarn-learance indicator, 

measures altitude by sending radio waves to the ground 

from the aircraft. The time between the sending of the 

wave and its return is recorded in feet on a dial. The 

absolute altimeter is especially useful when flying at 
low altitude. See RADAR. 


ABSOLUTE ALTIMETER 


1 Absolute Altimeter * ! 
1 shows actual height 

n 1 

of aircraft above у! 

Ф ground over which M 

it is flying. 


The Air-Speed Indicator tells how fast an aircraft is 
traveling through the air. It consists of an airtight metal 
case which houses a diaphragm capsule, like a tiny 
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SELECTOR А SWITCH 


ZERO READER 


Zero Reader Has Three Dials. 
at left to determine what information instrument will receive. 


metal drum. The metal case is connected to the static 
tube and is kept at the pressure of the outside atmos- 
phere. The diaphragm capsule is connected to the pitot 
tube and expands or contracts according to the impact 
pressure of the air stream. The 
i nce between the two pres- 
'gistered on the dial of 
the air-speed indicator by a series 
of gears and levers. The dial 
shows the indicated air speed 
(IAS) of the aircraft in knots or 
in miles per hour. To obtain the 
true air speed (TAS), the pilot 
must add 2 per cent to the IAS 
for every 1,000 feet of altitude 
above sea level. 


AIR-SPEED 
INDICATOR 


Air speed and ground | 
speed are equal when _ 
there is no wind. 


TAIL WIND 
Tail wind 6 


added to x 
air speed mph EB dits Е = 
increases е GROUND SPEED E E. 
ground speed. A ? X em 

inre ig: is $ 1120 mph 
HEAD WIND 


Head wind cuts down 
ground speed but 
does not change air 
speed. 


GROUND Б: HD | 
ў 80 mph | 


50 M 


Bendix Aviation Corp, 


100 miles 


Navigation Instruments 


The most complicated aircraft instruments are those 
that the pilot uses to help him navigate, or find his way 
from one place to another, The following are some of 
the specialized navigation instruments used on aircraft: 

The Directional Gyro makes it easier for a pilot to 
fly a straight course by showing how far the plane’s nose 
has turned away from the pilot’s planned course. When 
the gyroscope in this instrument has been set for a 
planned course, it will keep that heading, or direction, 
for a short time. See GYROSCOPE; Gyrosyn Compass, 
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Pilot sets selector switch 


Sperry Gyroscope Са 
He sets the course he wants to fly on right-hand dial. He steen 
plane by keeping pointers crossed in middle of center didi 


Drift Indicator is used to measure the angle the air. 
craft is drifting off course due to the effect of wind. As 
à crew member watches the apparent movement of the 
ground through the drift indicator, a scale shows him 
the angle at which the plane is drifting off course. 

The Omnidirection Finder is а radio-controlled im 
strument. It automatically receives signals from Omni- 
direction radio stations on the ground. It shows the 
pilot what course to steer to reach his destination. 

The Cross-Pointer Indicator receives radio signals 
from the ground and uses them to tell the pilot how 0 
steer the plane in making an instrument landing. The 
instrument has two needles, or pointers, that cross each 
other at right angles. The pilot must keep the needles 
crossed in the center of the dial in order to make a 
correct landing. А 

The Zero Reader Flight Director {5 а flight and navi- 
gation instrument that combines the directional gyro, 
gyro-horizon, magnetic compass, altimeter, and cros- 
pointer indicator. The pilot may decide whether the 
instrument is to be used as a flight instrument for cross 
country flying and to receive course signals from airway 
radio beacons, or be used as a landing instrument and 
receive glide path signals from instrument landing 
system (ILS) radio stations. 

Distance Measuring Equipment (DME) is like the 


Arma Сот: 
P 's 
The Course-Line Computer automatically shows the airplane 


actual Position, in red, on a map or chart. 


Ture-ond-Bonk Indicator Air Speed Indicator 


Ammeter 
Qmai-Direction Finde 


Stoll Warning 
ladicotor 


Mognetic Compos 


Chronometer 


Borometric Altimeter 


Oil Pressure Gouge / oy Tempercture Gouge 


Rote-of-Climb Indicotor 


Tochometer 


Cessna Aircraft 


The Instrument Panel of a Light Private Airplane Has a Dozen Instruments Which the Pilot Must Watch. 


mileage part of а speedometer in an automobile. The 
pilot can read оп it his distance in miles from a DME 
radar-sending station on the ground. 

The Course-Line Computer combines information 
from DME ground stations and airway radio beacons 
to keep the pilot constantly informed of his aircraft’s 
position on a chart or map. 

The Automatic Pilot keeps the plane flying properly 
on the desired course. It frees the pilot so that he can 
perform other tasks, The automatic pilot contains two 
Byroscopes that regulate the aircraft’s rudder, elevators, 
and ailerons to keep the airplane from turning, pitching, 
orrolling. It is a type of servomechanism that does what 
the pilot would do (see SERVOMECHANISM). It reads the 
instruments, interprets the information, and makes the 
necessary adjustments to the controls. Automatic pilots 
сап also be controlled by radio beams sent from the 
Bround. A flight-path control keeps the plane on the 
Tadio beam. Тһе automatic pilot is sometimes called 
à gropilot, robot pilot, or Elmer. See GYROPILOT. 


Engine and Airframe Instruments 


Many kinds of gauges, meters, and other instruments 
tell the pilot how his aircraft is working. These instru- 
ments warn him of the possible failure of the engine, 

€ electrical system, the fuel and oil supply, the landing 
Sear, the wings, and other parts of the aircraft. Research 
airplanes carry hundreds of these instruments which 
test all parts of the plane. The following are examples: 

е Manifold Pressure Gauge indicates the amount 
EU the engine is developing by showing the pres- 

© Inside the engine intake manifold. Engines using 
B Chargers or variable-pitch propellers are equipped 

manifold pressure gauges. 
sl Bi. ynchroscope is used on multiengine aircraft to 
ае d in speed between the engines. If the 
ae Co not revolve at the same rate of speed, dan- 
US vibrations make the aircraft difficult to control. 
Fuel Flow Meter, similar to one used in a gaso- 


of 


line filling station pump, tells the rate at which fuel is 
being used by the engine. 

The Fuel and Oil Supply Gauges tel! the amount of 
fuel or oil contained in the supply tanks. 

The Engine Analyzer is an instrument that detects 
and identifies ignition and vibration disorders in an 
engine. The aircraft crew observes patterns on a cath- 
ode-ray tube indicator that receives information from 
the engine, and compares them with known patterns 


for normal engine operation. LESLIE А. BRYAN 


Related Articles in Wonrp BOOK include: 
Airplane Direction Finder Navigation 


Altimeter Engine Analyzer Radar 
Ammeter Gyroscope Radio 
Aviation Gyrosyn Compass Radio Beacon 
Chronometer Instrument, Tachometer 
Compass Scientific Thermometer 


AIRCRAFT MODEL. Sec AIRPLANE MODEL. 

AIREDALE TERRIER, AIR payz, is the name of a 
breed of large terriers. The Airedale weighs 40 to 50 
pounds when full-grown. Its coat of wiry hair is black or 
grizzled on its back, and a rich tan on the other parts 
of its body. The Airedale was named for the Aire Valley 
in northern England. This breed was developed in Eng 
land about 1880. One of its ancestors was the otte 
hound, a breed that is now quite rare. The Airedale is 
fearless, а good watchdog, and affectionate toward its 
master. It is а good swimmer. See also Doa (color pic- 
ture, Terriers); TERRIER. JOSEPHINE Z. RINE 

AIRFOIL refers to the cross-sectional shape of an air- 
plane wing, propeller, or other lifting surface. The tear- 
drop shape of an airfoil changes the velocity of the air 
passing over and under it. Air passing over the upper 
surface speeds up. and its pressure drops. Air passing 
beneath the airfoil slows down, and its pressure in- 
creases. This difference in air pressure between the 
surfaces produces a lifting force on a wing. See also 
AERODYNAMICS; AIRPLANE (Airplane Parts and How 


They Work). C. B. SMTH 
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AIRLINE 


AIRLINE is an organization that operates aircraft to 
carry passengers and cargo through the air. You can buy 
an airline ticket for a flight, or send mail or packages by 
airline, to almost any place in the world. See AVIATION 
(color map, Air Age). 


Kinds of Airlines 


Scheduled Airlines fly their airplanes according to a 
timetable. For example, the planes of a scheduled air- 
line will take off from Chicago for New York City every 
day at regular times. 

Supplemental Air Carriers, formerly called non- 
scheduled airlines, may make up to 10 round-trip flights a 
month between any two points in the United States. 
They also offer charter-flight service on prearranged 
schedules. 

Local-Service Airlines, or feeder airlines, are small air- 
lines that carry passengers or cargo between small towns, 
or from small towns to large city airports, to connect 
with scheduled or nonscheduled airlines, 


What an Airline Does 


Carrying Passengers. Airlines provide several types 
of service for passengers. Regular service is usually flown 
in luxuriously equipped airliners. The passengers are 
served meals in flight. One or two stewardesses look 
after their comfort. A ticket for flight by regular service 
costs about the same as traveling by first-class rail plus 
Pullman fare. Air tourist service, or coach Service, is flown 
in airliners that have been equipped with extra seats 
in the passenger space. Some of the comforts, such as 
meals in flight, are not provided. Air tourist tickets cost 


BRANIFF INTERNA- 
AIR FRANCE AMERICAN AIRLINES TIONAL AIRWAYS 


Air France is one of the world’s largest airlines. Its 
network of routes covers more than 193,900 miles. Air 
France is operated by the French government, and has 
headquarters in Paris. It was formed in 1933 by the 
merger of five earlier airlines, and serves more than 75 
countries on 6 continents. 

American Airlines is one of the major airlines in the 
United States, Its planes also fly to Mexico. Its network 
of routes covers over 15,300 miles. This airline was 
formed in 1934 from the merger of a group of earlier 
airlines controlled by the Aviation Corporation. Ameri- 
can Airlines has headquarters in New York City. 

Braniff International Airways serves 60 cities in the 
United States and eight Latin-American countries. It 
was founded by T. E. Braniff in 1930. Braniff has head- 
quarters in Dallas, Tex. 

British Overseas Airways Corporation (BOAC) is a 
government-subsidized company. It was organized in 
1939 to consolidate services of airlines, some of which 
had been operating since as early as 1919. BOAC and 
16 associated companies link Great Britain to all parts 
of the world. BOAC has headquarters in London. 
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MAJOR AIRLINES OF THE WORLD 


Jv A~ 


CANADIAN PACIFIC 


less than regular service, but the planes are just as fas 
and safe. Charter service is provided for special groups or 
businesses that wish to hire an airplane for a trip. The 
charter plane is flown by the airline, but does not have 
to follow the regular airline routes. Many football and 
baseball teams use charter service Гог traveling. 

Passengers fly in airliners principally to save time, À 
businessman can spend the morning working at his 
office in Chicago, fly by airline to attend an important 
afternoon meeting in New York City, and retum t 
Chicago to sleep in his own bed that night. 

The first airlines in the United States were dependent 
upon pay from the government for carrying mail for 
most of their income. For this reason they were said t0 
be subsidized, or kept operating at government expense 
Now the large airlines obtain about 05 per cent of their 
income from passengers. ; 

Carrying Cargo. About 15 per cent of the income a 
airlines in the United States comes from carrying cargo 
—air mail, air parcel post, air express, and air freight. 


NSA 
AIR LINES EASTERN AIR LINES — LUFTHAI 


Canadian Pacific Airlines (CPA) is privately owned by 
the Canadian Pacific Railway. It was organized in E E: 
consolidating Canadian Airways, Ltd., and 10 sma nd 
lines. CPA planes also fly to Europe, the Orient, а 
Australia. It has headquarters in Vancouver, B.C. gas 

Eastern Air Lines (EAL) was organized in uo 
Pitcairn Aviation. A group headed by Edward V. 1 iis 
enbacker bought the airline in 1938, and change 
name. Routes are chiefly in the eastern United Sta CI 
to Puerto Rico. EAL has headquarters in New Уо 

Lufthansa, Germany's principal airline before “sai 
War II, resumed operations in 1955. The West Get Ў 
government owns 85 per cent of Lufthansa. Pan 
to major cities in Europe and the United States. 
quarters are in Cologne, Germany. " was 

Northwest Airlines, or Northwest Orient Airlines; olis, 
organized in 1926 to carry mail between Minnea Pig 
St. Paul, and Chicago. It added passenger ге ja. 
extended to the east and west coasts, Alaska, anc * 
The airline has headquarters in St. Paul, Minn. PAN 

Pan American World Airways System (PAA)- See 
AMERICAN WORLD AIRWAYS SysTEM, 


Jet Passenger Service in 
the United States 
1958. Jet airlin 
Мор tronscontinenta! flights in 
обон! 4 hours. 


began in 
з make non- 


Air Freight moves along a 
conveyer belt into the spacious 
cabin of a special cirfreighter. 
Some airline cargo planes can 
соту from 8 to 9 tons. 


PAN AMERICAN 
WORLD AIRWAYS 


ROYAL DUTCH 


AIRLINES SABENA 


in jong mericon-Grace Airways (Panagra) was founded 
2e" в jointly owned by PAA and W. R. Grace & 
Ка) Steamship Line. Its system of air routes соп- 
The «i: United States with Central and South America. 

Ee has headquarters in New York City 
ine eae Airlines (KLM) is the oldest operating air- 
25 кто. It was formed in 1919 by Albert Ples- 
North ; in planes fly to most European capitals and to 
CLM ieee South America, Africa, and the East Indies. 

SABENA (d Quarters in The Hague, The Netherlands. 
Société A is a Belgian airline whose complete title is 
gation Agee ee Belge d’ Exploitation de la Navi- 
TT ne: It is often called Sabena Belgian World 
nt Was established in 1923. The Belgian govern- 
Europe is ees of the airline. SABENA planes fly in 
А erica. T} to Africa, the Middle East, and North 

Scandi, ne airline has headquarters in Brussels. — 
zation WR Airlines System (SAS) isa private organi- 
Norway uch was formed in 1946 by airlines of Denmark, 
Africa a id Sweden: SAS operates flights to Europe, 
байа; nd North and South America. The airline has 

quarters in Stockholm. 


MAJOR AIRLINES OF THE WORLD 
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TRANS-CANADA 
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UNITED 
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TRANS: WORLD UNITED AIR LINES 


AIR LINES AIRLINES 


Trans-Canada Air Lines (TCA) is the principal Canadian 
airline. It is owned by the government of Canada 
through the Canadian National Railways. It began 
operating in 1937 between Vancouver, B.C., and Seattle, 
Wash., and has extended its routes from coast to coast, 
across to Great Britain, and south to points in the 
Caribbean. Headquarters are in Montreal. 

Trans World Airlines (TWA) is one of the oldest trans- 
continental airlines in the United States 
in 1929 by the merger of Western Air 
Corporation of California, the Maddux / Lines, and 
Transcontinental Air Transport. TWA planes fly to 79 
cities in 20 countries. Headquarters are in New York City. 

United Air Lines (UAL) is the largest domestic airline in 
the United States. Its planes also fly to British Columbia. 
It was formed in 1931 from a merger of four pioncer air- 
lines: Boeing Air Transport, National Air Transport, 
Pacific Air Transport, and Varney Air Lines. In 1961, 
UAL merged with Capital Airlines, which was founded 
in 1927. UAL planes fly over air routes covering more 
than 17,000 miles. The airline has headquarters in 
Chicago. 
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American Airlines 


In-Flight Meals are prepared in kitchens on the ground. The 


food goes aboard in special containers just before the take-off, 


The Crew of an Airliner 
includes the pilot, co-pilot, ond 
flight engineer, They must tate 
specialized training ond re 
ceive certificates from the FAA 
before they can handle fights 


United Air Lines 

The principal kinds of goods carried by air include: (1) 
cut flowers, (2) machines and machine parts, (3) electri 
cal or electronic equipment and parts, (4) aircraft parts 
and accessories, (5) wearing apparel. (6) automobile 
parts and accessories, (7) printed matter, (8) radios and 
radio parts, (9) dry goods, and (10) drugs and medicines 
Goods, machinery, and animals of almost all kinds have 
been flown. Many airlines operate planes that carry 
only cargo. These planes are operated on regular sched- 
ules and can carry up to 8 or 9 tons. Every airplane опа 
passenger schedule also carries some cargo. 


Development of Airlines 


Early Days. Regular air-mail service in the United 
States was first flown by United States Army fliers in 
1918. That same year the Post Office Department took 
over the air-mail routes, The Post Office developed ай 
ways and airports, and flew its own planes until 1920 

Congress passed the Kelly Air Mail Act in 1925 which 
provided that air-mail service should be contracted with 
private airlines. The first mail flight under one of thes 
contracts took place on April 6, 1926, from Pasco, 
Wash., to Boise, Ida., and Elko, Nev. Leon D. С 
back piloted this first flight for Varney Air Lines, which 
later became part of United Air Lines D. 

During the next few years, passengers who made n 
line trips usually had to sit on top of a pile of mail sac t 
They were crowded into cramped quarters in the fron 


American Airlines 


Skilled Maintenance сеч 
of engineers and uu 
inspect and overhaul airP Ww. 
at regular intervals to M 
the safety of passengers 
crew members. 


———— RED-LETTER DATES IN AIRLINE DEVELOPMENT 


1910 Count Ferdinand von Zeppelin of Germany organ- 
ized the first commercial airline. It used airshi 
and carried 35,000 passengers its first 3 years. 

1914 Tony Jannus piloted a flying boat between St. 
Petersburg and Tampa, Fla., on the first airline 
flight in the United States. 

1919 The first regularly scheduled airline in the United 
States began operation between New York City 
and Atlantic City, N.J. 

1919 Aircraft Transport and Travel, Ltd., flew the first 
regular international air mail between London 
and Paris 

1920 The first contract air mail in the United States 
flown by private airline was carried between 
Seattle, Wash., and Victoria, B.C. 

1926 Private airlines took over carrying air mail from 


the U.S. Post Office Department. 
1927 American Railway Express began air-express serv- 


ке. 

1930 Trans World Airlines started the first transconti- 
nental airline service. The trip took 36 hours with 
an overnight stop in Kansas City. 

1930 Ellen Church, a registered nurse, became the 
first airline stewardess. She originated the idea of 
using stewardesses on airlines. 


1936 United Air Lines established the first kitchens for 
serving mcals in flight. 


1936 ie реа КЫ Airways inaugurated the 

transpacific passenger service. 

1939 Pan American World Airways established the first 
regular transatlantic passenger service from New 
York City to Southampton, England. 

1946 Airlines established t first round-the-world 
nger service. 

ritish Overseas Airways began the first regularly 
scheduled service with jet airliners. 

1953 TWA began the first nonstop, transcontinental 
senger service from Los Angeles to New York City. 

1954 The Scandinavian Airlines System established the 
first regularly scheduled transarctic passenger 
service from Angeles to Europe. 

1955 U.S. airlines began installing radar as standard 
equipment. 

1955 Capital Airlines put the first turboprop airliners 
into service in the United States. 

1958 British Overseas Airways began the first jet air- 
liner service between the United States and 
Europe. 

1958 National Airlines began the first jet airliner serv- 
ice in the United States. 

1959 American Airlines began the first transcontinental 
jet airliner service. 

1960 Air France меба the first jet passenger service 
flying over the North Pole. 


1952 


of a single-engined biplane. These travelers paid $400 
for a transcontinental trip that took thirty-two hours 
and included 14 refueling stops. The pilot rode in an 
open cockpit in the rear of the plane and watched the 
ground to tell where he was going, because the planes 
were not equipped with radio. 

Progress. By 1930 there were 43 airlines in operation 
in the United States. Each airliner could carry about 
ten passengers. Competition was keen and many of the 
airlines lost попсу. Under the Watres Mail Act of 1930, 
the Post Office Department unified the air-transporta- 
tion industry to reduce wasteful competition. As a 
result, the number of airlines dropped to 32 by 1932. 


— GROWTH OF U.S. DOMESTIC SCHEDULED AIRLINES — 
(FAA Figures) 


NUMBER MAIL AND 
YEAR OF EMPLOY-| AIR- PASSEN- CARGO 
AirLines) FES |CRAFT| Gers |(thousands of 
= | ton-miles)T 
1926 | 13 x x 5,782 x 
ie 43 | 2,778| 497 | 384,506 x 
19. ә 26 5,945 | 363 762,820 4,132* 
Te 19 |15,984| 369 | 3,038,619] 13,593 
ES 20 |50,313| 421 | 6,687,968| 87,289 
1920 | 38 [61,903] 960 17,345,000 198,360 
lago | 31 | 95,466 | 1,212 38,026,000, 315,516 
0 | 43 [135,133 | 1,811 |52,390,000| 613,010 


ТА ton-mile is one ton carried one mile. 
X Not available * Mail only 


: For a short period in 1934, the flying of mail was 
"red over to the armed forces. The Air Mail Act of 
4 returned the air-mail service to private contractors, 
tton ai ue manufacturing and transportation opera- 
im in the aviation industry. By 1938, there were only 
en airlines in operation. 
Nes. i Acronautics Act of 1938 set up economic 
ad he or airlines in the United States. Under this 
Es е Civil Aeronautics Board must approve airline 
*5, routes, and schedules. 


By 1940 the airlines were using twin-engine planes 
that carried a crew of four and twenty-one passengers. 
After World War II, four-engine planes manned by 
crews of seven and capable of carrying 100 or more pas- 
sengers came into wide use. Radar and other electronic 
devices increased safety and eased flight-control prob- 
lems. By 1955, airline passenger travel had increased 
more than five times over 1945. In 1960, passenger 
traffic on the world’s airlines exceeded 100,000,000 for 
the first time, reaching a total of 108,000,000. 

The Jet Age came to the airlines in the 1950's. In 
1952, the British Overseas Airways Corporation (BOAC) 
launched jet passenger travel when De Havilland Comets 
began service between London and Johannesburg, 
South Africa. In 1955, Capital Airlines put British-made 
turboprop airliners into regular domestic service. 

But true jet service to and within the United States 
did not begin until 1958. On Oct. 4, 1958, BOAC 
started jet passenger flights between New York City 
and London. The first daily transatlantic jet service was 
launched by Pan American World Airways on October 
26. BOAC jet transatlantic service went on a daily 
basis on November 14. 

National Airlines inaugurated domestic jet passenger 
service on December 10 when it started flying Восіпа 
707 airliners between New York City and Miami, Fla. 
The first transcontinental jet service began on Jan. 25, 
1959, when an American Airlines plane streaked from 
Los Angeles to New York City in a little over 4 hours. 
The previous cross-country record had been 6 hours. 

By 1960, the jet age had become firmly established. 
Every scheduled airline in the United States either had 
jets in service or orders placed with manufacturers for 
quick delivery. Rav О. МЕВТЕЗ and Joun Н. Furnay 


Related Articles in WorLD Book include: 
Air Transport Association Airport 
Airline Stewardess Aviation 


Airplane (A Tri Pan American 
in an Airliner World Airways System 


Airplane Pilot Railway Labor Act 
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AIRLINE 
STEWARDESS 


Airline Stewardesses wel- 
come possengers aboard the 
plone, left, and attend to their 
needs ond comforts. Before 
toke-off, the stewardesses help 
put away coats, hats, and hand 
luggage, and instruct the pas- 
sengers on the use of safety 
belts, right. 


American Airlines 


AIRLINE STEWARDESS, also called Hostess, is a 
regular member of the plane crew on airline Passenger 
flights. She performs an important public-relations job 
for the airline because she is the personal link between 
passengers and company during the flight. The steward- 
€ss must serve as a gracious hostess, anticipating and 
attending to the needs and comforts of the passengers, 
while seeing to the routine business of the flight. She 
should make the passengers’ journey on the airliner an 
enjoyable experience so that they will want to fly with 
the airline again. Every stewardess also receives training 
that will enable her to work calmly in cases of emer- 
gency, and ensure the safety of the passengers. 

Duties. The number of stewardesses assigned to a 
flight varies according to the airline and the length of 
the trip. Some of the long-distance, international flights 
may have six stewardesses, while a short-run, local 
flight may have only one. 

Every flight requires certain routine duties that begin 
before the first passenger boards the airplane. The 
stewardess first checks on flight conditions and the 
flight schedule. She then inspects the airplane cabin 
and checks food and first-aid supplies. As the passengers 
enter the plane, the stewardess greets them, shows them 
to their seats, and helps them put away their coats, 
hats, and hand luggage. 

Before take-off, the stewardess instructs passengers on 
the use of seat belts and advises them of the smoking 
regulations. On jet flights, she also tells people how to 
use their emergency oxygen masks. If the route of the 
plane is chiefly over water, she demonstrates the use of 
life jackets. 
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United АВ 


The stewardess makes flight announcements over the 
public-address system, after the plane is airborne. She 
informs passengers of the weather enroute, the altitude, 
flight time, and travel route. She verifies and records 
the names and destinations of all passengers. As er 
passengers begin to settle down for the journey ahead. 
the stewardess tries to make them as comfortable a 
possible. She regulates the cabin temperature and k n 
tilation, and provides chewing gum, pillows, bum 
and magazines. The stewardess also helps care i 
infants and children. Elderly or inexperienced traveles 
often need extra attention to put them at ease. Quer 
tions about the airplane, points of scenic енш 
even about travel arrangements at the plane's i: 
nation, keep the stewardess busy between routine tas - 

The stewardess must be able to prepare food ps 
tively and to serve meals and refreshments grace а 
in the cabin's limited space. She must also e 
practical knowledge of first aid to help individual Pe 
Sengers, or in case of a major emergency inven 
entire airplane. She keeps the cabin neat and ый 
On deluxe night flights, she makes up the berths 
sleeping. „ able 

On international flights, the stewardess must be a 
to supply information on foreign currency, раа 
regulations, customs, and international travel ш: at 
ments. She will find it helpful to be able to spea 
least two languages. Jy off 

After the stewardess sees the last passenger safe fret 
the airplane and submits her flight report, she 18 ri 
until her next flight. The time between flights fyi 
from one day to one week. The average monthly Hy" 


Stewardesses Receive Training at special schools, such os 
the American А ез Stewardess College in Fort Worth, Tex. 
above. Classroom work includes a study of flight routes, below. On 
groduotion, eoch t ee receives her "wings" and diploma, right. 


time is about 80 hours. In her time off, the stewardess 
often finds herself in cities far away from home where 
she has many « )portunities for enjoyment. She can see 
à Broadway show and dine in New York City one 
night and spend the next in San Francisco. Я 


‚ Requirements. А girl preparing for a career as ап 
airline stewardess must have a high-school diploma. 
Some airlines also require either two years of college 
ещ $ training, or an equal amount of time in a 

Siness where contact with the public is part of the 
job. The candidate must have a friendly and sincere 
interest in people, a pleasing appearance, a pleasant 
and cultured voice, a charming personality, poise, 
Initiative, and tact. She should be an engaging conver- 
Sationalist. Generally, she must be between 19} and 
H Ee od between 5 feet 1 inch and 5 feet 9 
should ee AMI weight—from 100 to 138 pounds— 
if 20/20 Jes pag: to her height, and her vision, 
have excel] i el 100, correctable to 20/20. She should 
cal ERN nt xu and be able to pass a flight medi- 
8 E Most airlines require that a candidate 
VOrCees Auth у ue some airlines do hire widows or di- 
lines, a ste > d children. On most international air- 
om piis is expected to speak one or more 

Nini p. dition to that of the airline’s country. 
length fits 1 5 stewardess training course varies in 
cludes b s three to seven weeks. Training in- 
experience i gs classroom work and practical in-flight 
ңе Studies n S reproduction of an airplane s interior. 
the ard hos üde a variety of subjects that will help 
leq. o carry out her duties skillfully and give 

surance to handle unusual situations with 


poise. Some of the studies include theory of flight, flight 
procedures, aircraft terminology, first aid, mcal service, 
good grooming. baby care, and the psychology of 
passenger service 

Career Opportunities. The career of an airline steward- 
ess is a stimulating one. It combines hard work with 
glamour, and provides enjoyment for girls who like to 
work with people. The average starting pay is about 
$280 a month, with regular increases to a maximum of 
about $375. The pay for international stewardesses is 
higher. The airline usually takes care of expenses for a 
stewardess while she is away from her base station. She 
also receives free or reduced-fare transportation during 
her vacations. Paid vacations vary from two to four 
weeks, depending on the length of service. Sick leave 
with pay, group insurance, hospitalization, and retire- 
ment programs are also provided 

A girl with ability and seniority may advance herself 
in this career. After several years as a stewardess, she 
an become a training instructor, division chief steward- 
s. and then chief stewardess. Some international air- 
lines offer promotions from stewardess to purser, the 
person in charge of an airplanes cabin-service crew. 

Anyone interested in becoming a stewardess should 
contact the nearest office of the airline of her choice. 
Upon acceptance, the airline flies the candidate to its 
training school. These schools are located in many cities 
in the United States, and in most major cities through- 
out the world. Jouns Н. Еоквлу 

AIRLINER. See AıRPLANE (Airliners). 

AIRMAN, a rank in the U.S. Air Force. See Атк 
Force, Unrrep Srates (Life in the Air Force). 
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AIRPLANE is man's fastest means of traveling from 
place to place. A jet airliner can carry passengers half- 
way around the world, from Chicago to Calcutta, India, 
in about 15 hours. By refueling in the air, airplanes can 
fly completely around the world without stopping. Air- 
planes can fly faster than sound and can zoom many 
miles above the earth. 

The passenger space in most small airplanes is about 
the same as in an automobile. But a big airliner can 
carry more passengers than a railroad car. It may weigh 
more than roo tons. Large airplanes are very heavy, 
because they are made almost entirely of metal. But air 
flowing over and under their wings lifts them up, while 
their engines pull or push them through the air. 

For hundreds of years, men dreamed of flying and ex- 
perimented with machines to take them through the air. 
Finally, on Dec. 17, 1903, Orville Wright made the first 
flight in a powered, heavier-than-air flying machine. 
The Wright brothers’ flimsy wood, wire, and cloth air- 
plane traveled only 120 feet, but it launched the Air 
Age. Soon daring fliers around the world began setting 
records and making aviation history. During World War 
I, daredevil military pilots took part in “dogfights” over 
the battlefields of Europe. In 1926, Richard E. Byrd and 
Floyd Bennett became the first persons to fly over the 
North Pole. Charles Lindbergh thrilled the world in 
1927 when he flew alone nonstop from New York to 
Paris. The 1930's brought larger, faster, and more lux- 


Skyhopper Airplanes, Inc.; Douglas Aircraft Cos In 
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A Midget and a Giant of the Air. ii 
Salvay-Stark Skyhopper, left, is only ов ing 
long as an automobile. This one-man a 
flivver" can cruise at 120 miles an hour. The Doug! 

Cargomaster, above, a U.S. Air Force ке k 
is about half as long as a football fiel Ld 
300-mile-an-hour giant can carry 117,900 Ро! 1 
of cargo or about 200 men. 
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179 feet 8 inches 


airports 


urious айты: х е 
.9u$ airplanes. Graceful airliners and 1 
me c 
Es common throughout the world. World W I 
d the development of speedy jet airplanes, which 


unm ying faster than the speed of sound. In the 
scene, Pilo rst Jet-powered airliners appeared on the 
tance records ; in breaking speed, altitude, and dis- 
Men TEST almost as soon as they could be recorded. 

to the future for airplanes that could fly to 


the edge of space at speeds many times greater than the 
spced of sound. 

The word aeroplane fist used in Great Britain 
about 1869. e United States the word became 
airplane, and often is shortened to plane. 

The airplane has caused many changes in man’s way 
of life. For years, men struggled to reach the North and 


South poles. Today, planes fly regularly over “the top 
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AIRPLANE 


of the world" to help forecast weather. Passenger airlines 
fly the north polar route to shorten their trips from North 
America to Europe and Asia. Valuable products can be 
shipped quickly and safely by air. For example, uranium 
ores can be flown from northern Canada to plants in the 
United States, and planes rush fresh flowers from Hawaii 
to New York City 
discase by bringing doctors and drugs to many places 
never before reached by medical science. Farmers use 


The airplane has helped conquer 


airplanes to scatter seed and spray crops 

The airplane ‹ ompletely changed the ways of making 
war and increased the need for international соорега- 
tion. Once battleships ruled the seas, while large armies 
controlled the land. Civilians behind the battle lines 
faced little danger. Now, naval battles mav be fought 
high in the air by airplanes that take off from aircraft 
carriers. Airplane attacks have defeated large armies. 
Civilians face constant danger in wartime, because one 
airplane with a hydrogen bomb can destroy the largest 
city. Oceans and mountains no longer can protect a 
country against enemy attack. 

For the relationship of the airplane to other aircraft, 
the article on Aviation. For the military use of air- 
planes, see Arr Force and AIR Force, UNITED STATES. 
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How We Use Airplanes 


For Personal Use. Flying one's own plane can offer 
both relaxation and enjoyment. However, only a small 
number of persons own airplanes for pleasure or sport. 
It costs a great deal of money to buy an airplane, and 
to pay storage, insurance, and maintenance charges. 
The number of plane owners is growing, however, be- 
cause some small, light planes cost no more than some 
automobiles. Although it is expensive to learn to fly, 
many persons who can afford flying lessons cannot 
afford their own planes. As a result, most of the 450,000 
private licensed pilots in the United States fly rented 
airplanes. Airplanes can be rented at almost any airport. 
A private flier usually pays from $6 to $20 for an hour of 
flying time, depending on the size of the plane. 

A person can normally learn to fly a single-engine 
light plane in a minimum of 40 hours. Beginners must 
first pass a medical examination. Next, they apply to 
the Federal Aviation Agency (FAA) for a student pilot 
certificate. Then the student pilot takes an average of 
eight or more hours of dual instruction with an instructor 
in the plane with him. After this, the beginner must 
complete at least 20 hours solo, or alone. Before soloing, 
he must pass a written examination on FAA regula- 
tions and obtain a certificate that declares him ready 
to make a flight alone. 

The student must complete 10 of his solo hours in 
cross-country flights. During each cross-country flight, 
he is required to make a landing at least 25 miles from 
his home airport. He must also make one landing at 
least 100 miles from home. When he completes his 
cross-country flying requirements, he takes a minimum 
of three additional hours of dual instruction for the 
final flight test. The student must also pass a written 
examination on meteorology, navigation, FAA regula- 
tions, and aircraft engines. After he passes this examina- 
tion and the flight test, the FAA issues him a private 
pilot certificate at no cost. 


176 


Aviation Di а 


A Private Plane can use skis for a family holiday in the Norf 
Later, wheels can be put on for a trip to the South. 


Tor 


services thai 
freight and 


In Business. Some firms specialize i 
depend on the use of airplanes, such a 
aerial photography. More often, howes 1 company 
owns and operates airplanes simply to carry its eme 
ployees and products. Some large firms have fleets of 
several dozen airplanes that stand read: take off day 


and night. Company planes may carry engineers to new 
plant locations, or take executives, salcs:icn, and cue 
tomers to sce new products or projects. 

Businessmen find the airplane especially useful for 


purposes that require great speed, such as the delivery 
of flowers or perishable food to dist i 
times, heavy materials are carried by ан 
spite of higher freight rates, air transport 
while if speed is necessary. For example, 


tion is worth 

n oil tanker 
in Cairo, Egypt, needed $600 worth of firebrick to 
repair a damaged furnace. It cost $11,000 to fly this 
material from New York to Cairo. But the tanker was 


Businesses Use Thousands of Airplanes to cut travel time 
for executives, salesmen, engineers, and other personnel. 
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Crop-Dusting Airplanes iproy meccidm ond we 
chemicals on farm fields. Such planes ore oho vied to teed fields 
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CIVIL AIRCRAFT IN THE UNITED STATES 


Personal flying е 


Business transportation for corpora 


Business transportation for ind à ° 
Instructional 6,664 
Crop spraying, « 
Air taxi, chart 
Scheduled 


Patrol, survey, and miscellar 
Other (including test ar 


Intrastate and contract carriers 60 


Supplemental air carri 


Total active aircraft 


Total inactive aircraft 2,114 


Total registered aircraft 09,966 


Amphibion Airplanes, which con lond on water or the ground, 
are used by the government in moking wildlife surveys. 


U.S. Fish and W fe Service 


Aviation Distributors and Mfrs. Assn 


Charter Planes can be hired for such jobs as flying spare parts 
© © piece of farm equipment that has broken down. 


rants, scatter seeds, transport emergency supplies, and 


tood to livestock trapped by snow or floods. Planes 
in also be used for hunting, surveying, rain making, 
ining cattle, patrolling fences, spreading fertilizer, 
ecking unused land, and studying soil erosion. 
ers do most of their flying close to the ground. 
use airplanes that handle easily, can fly at slow 
» and provide good visibility. See FLYING FARMERS 
CIATION, NATIONAL, 
В For Travel. Ап airliner can carry as many as 150 
Passengers at one time. It can fly over oceans, glaciers, 
CS, mountains, and deserts that make surface travel 
and costly, if not impossible. 
Airlines use more than 1,800 airplanes to carry pas- 
Es اکت‎ the airways in the United States. These air 
Over 250.0 s about 96,000 miles. World air routes cover 
7? 00 miles. Trunk-line airlines operate between 
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PARTS OF A JET AIRLINER 


Golley 


lavatories 


Pilot's Cabin 


A Sleek Jet Airliner, the Boeing 707, can streak through the air at about 
Passengers and 62 coach pas- 


600 miles an hour. It carries 48 first-class 


First-Class Cobin 


Cargo Hold 


Jet Engines 


sengers in luxurious comfort. It has a crew of eight: the captain, copilot, flight 
engineer, four stewardesses, and a director in charge of Passenger services, 


major cities. Local-service airlines fly on shorter routes 
between smaller cities, or between smaller cities and 
larger ones. In the late 1950", scheduled airlines in the 
United States carried about 50,000,000 passengers a 
year. This compared with fewer than 3,000,000 passen- 
gers in 1940, and only 384,000 in 1930. See AIRLINE. 

In Government. Civilian departments and agencies 
of national, state, provincial, and local governments 
use airplanes. The planes are used for such Purposes as 
carrying mail, transporting personnel, fighting fires, and 
patrolling national forests and wildlife preserves. Police 
departments use planes in highway traffic control and 
in searching for criminals and missing persons, 

In the late 1950’s, scheduled airlines of the United 
States carried more than 160,000,000 ton-miles of mail 
a year, compared to 32,879,000 ton-miles annually 10 
years earlier. In October, 1953, the airlines began to 
carry first-class mail along with airmail on several routes 
when space was available. The Post Office Department 
estimates that this mail reaches its destination an aver- 
age of 12 hours sooner than by surface transportation. 


Kinds of Airplanes 


Airplanes may be classified according to the base from 
which they operate, Landplanes operate only from the 
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ground. Seaplanes land or take off only on water 
Amphibians fly from land or water. v 
Airplanes are also classified according to the num Е. 
of their wings. Most planes are monoplanes, Mus 
wing that extends outward on each side of the di 
A biplane has two wings, one above the other, on еа 
side. A multiplane has more than two wings. й 
Planes can also be grouped by their engines. А в 
engine plane has one engine, and a twin-engine Бале 
two. А multiengine plane has two or more engines. E 
tor airplanes have the propellers in front of their m 
Pusher airplanes have the propellers behind the We 
Turbojet and. turboprop airplanes get their power di 
gas-turbine engines, Pulsejet and ramjet are the а 
forms of jet engines (sce JET PROPULSION [ype 2 
Engines]. An auxiliary-powered airplane is a gli й or 
sailplane with a lightweight, low-horsepower engin 
emergency use (see GLIDER). alled 
Vertical take-off and landing (VTOL) planes, also pee 
convertiblanes, take off and land vertically, like heli Я 
ters. But they fly like airplanes in normal flight. 
CONVERTIPLANE, наў 
For a description of the various types of mi ATIS 
planes, see Arr Force; Aim Force, UNITED Sr 
(Planes and Weapons of the Air Force). 


Coach Cabin 


^ Cargo Holds Lounge 


light Planes owned by private fliers usually have one 
engine and fly at speeds of 80 to 200 mph (miles per 
hour). The cruising speed (the fastest speed with the great- 
est fuel economy) of the average light plane used by 

Inessmen is about 140 mph. The range of these 
planes, or the distance they can fly on one load of gas, 
18 about 500 miles. Most light planes can carry extra 
gasoline to increase their range. 

The wings on light planes range in length from 29 to 
37 feet from tip to tip. The bodies of the planes may be 
20 to 27 feet long and 8 or 9 feet high. They generally 

ауе dual controls, or a set of controls for each of the two 
nt seats. The two back seats in many light planes can 
he to make room for cargo or baggage. Light 
nes often have extra instruments and radio equip- 
Ment for safe travel in bad weather. 
me. or transport planes, differ from light planes 
ie hs Y in size but also in speed and equipment. They 
[es €signed to carry a greater number of persons over 
к Ber distances without stopping to refuel. Airlines 
Senerally use twin-engine transports for short flights, 
Жш, they can easily land and take off on small fields. 
s Ex transports with greater fuel capacity fly 
5 distances. But they also require long runways. 
Passenger airliner has a comfortable cabin with soft 


TINENTAL 
ree 


Continental Airlines 


carpets, adjustable upholstered seats, washrooms, and 
individual air vents and reading lights. It often has 
desks, beds, and a galley, or kitchen, for preparing food. 
Many airlines offer tourist, or air coach, passenger service, 
which costs less than first-class travel. The airlines nor- 
mally use the same type planes for both first-class and 
tourist service. However, tourist planes usually have 
more seats, and may or may not serve meals. First-class 
planes may carry 60 passengers and a crew of five, and 
tourist flights can fly as many as 150 passengers, some- 
times with smaller crews. Some planes carry both first- 
class and tourist passengers in different compartments. 

The cruising speeds of four-engine airliners range from 
about 350 mph for propeller-driven planes to more than 
500 mph for jet-propelled planes. Four-engine airliners 
can carry almost enough fuel to fly nonstop from New 
York City to Los Angeles and back again, a total dis- 
tance of 4.902 miles. 

Large airliners such as the Douglas DC-8, Boeing 707, 
Lockheed Electra, and Convair 880, have wings that 
measure from 99 to 139 feet from tip to tip. The bodies 
of these planes range from 104 to 148 feet in length, and 
from 32 to 42 feet in height. 

Airliners have more equipment and more complicated 
controls than light planes. For instance, the average 
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AIRPLANE 


light plane has 7 to 10 dials or indicators on its instru- 
ment panel. The flight deck, or control center, of an 
airliner has about 200 instruments. These instruments 
include radio equipment, radar, and indicators that tell 
the pilot how each engine is functioning. See AIRCRAFT 
INSTRUMENTS (pictures). 

Cargo Planes resemble large transports, except that 
they have no seats. They have extra-large doors and 
special equipment for tying cargo down. T hey also may 
have built-in elevators or nose ramps for lifting heavy 
freight into the plane. Some large cargo planes can fly a 
full load nonstop from New York City to Paris, a dis- 
tance of 3,622 miles. 


A Trip in an Airliner 


Many more persons take trips in airliners than ever 
fly in light planes, But whether you go on a flight in an 
airliner or in a light plane, many of the same steps must 
be followed in preparing the plane, planning the flight, 
and flying the plane. The following description of a trip 
in an airliner shows how much care goes into the suc- 
cessful flight of any airplane. 

Preparing the Plane. Much planning and checking 
takes place before passengers are allowed to board a 
plane. Mechanics must be sure that all the plane’s in- 
struments, including radios, work properly. They also 
check the cabin air-pressure equipment and other items 
that government regulations and company rules require 
to be inspected. Then, other employees move the plane 
into place at the loading gate. They heat or cool the 
cabin, and put aboard food supplies, fuel, and oil. 

Trucks bring fuel to the planes, and workers pump it 
through long hoses into fuel tanks in the plane’s wings. 
Sometimes fuel comes to the loading area through un- 
derground pipes. Then hoses carry it to the loading 
openings in the airplane wings. 

The amount of fuel poured into the tanks depends on 
the length of the trip. A reserve supply is included in 
case an emergency forces the plane to change course or 
to fly to an alternate airport. The weight of the crew, 
passengers, and cargo also determines the amount of 
fuel needed, and the amount that can be carried. The 
amount of oil carried depends on the type of engines, 

Planning the Flight. Government and airline weather 
forecasters keep constant track of weather and ceiling 
conditions. The ceiling is the distance from the ground 
to the base of the lowest cloud bank. When fog covers 
the ground, the ceiling is zero and civilian airplanes are 
normally grounded. An unlimited ceiling means clear visi- 
bility up to 10,000 feet. 

About an hour before take-off time, the pilot obtains 
a trip forecast and checks weather conditions. He studies 
weather maps and notes the most recent reports from 
weather stations along the route. Then he makes his 
own weather forecast, and fills out a flight plan. The 
flight plan gives the altitude at which the pilot intends 
to fly, his destination, the amount of fuel carried, and 
the alternate airport at which he will land if he cannot 
reach his planned destination. The pilot files the flight 
plan with a dispatcher, an airline employee who helps 
decide the details of each plane’s flight. Dispatchers also 
keep in contact by radio with pilots in flight, and usu- 
ally by teletype with dispatchers at other airports, 
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— — A TRIP IN A JET ААМ 


Checking in at the Airport launches а trip to Paris, 
line employees weigh baggage and assign passengers 


„712РА 


Loading the Plane with baggage, cargo, and s р 
must be done carefully to balance the plane prope 


The Air Route Traffic Control Center, an agency 
the Federal Aviation Agency, approv 
There are 32 control centers located in key 
out the country. If the weather changes after the p 
takes off, he can get permission by radio to changes 
flight plan. Flight plans promote air safety by letti 
traffic-control authorities know the number and 
tion of planes flying over an airway. These authon 
inform the communications tower at the Pil 
nation of his estimated time of arrival, or ETA. б 
plane does not arrive оп time, officials investigate" 
find out why. 

loading the Plane. After supplies have been 
aboard, employees load the baggage. The airline 
the baggage of each passenger, because an aid 
carry only a certain total amount of weight. The 
age weight of a passenger is figured at 170 poun 
the weight of each gallon of fuel at 6 pounds. i 
each passenger is allowed to take 40 pounds of bag 


“How's the Weather?" The captain and his crew carefully 
deck weather conditions before starting the flight, 


Fueling the Plane is often done from o tank truck. Airliners 
carry enough fuel for normal conditions ond emergencies. 


" 
ее Aboard" is the greeting extended by the 
Grdess as the passengers climb into the waiting plane. 


ia ix baggage weighs more than that, he has to 
werh Tes for it. If the pilot is not satisfied with the 
la: m is he will not take off until an adjustment 
Aiii: 9 na ein the amount of freight or mail carried. 
that thé а Oyees stow cargo or baggage in such a way 
ер, ane will balance in flight and will not be too 
Pil км y or tail-heavy. 

ag elated The crew of an airliner works as a 
Pond е trip smooth and pleasant. While the 
Жем xj Бы take their seats, the pilot or captain, copilot, 
They fell fs er, and stewardess prepare the plane for flight. 
Bure they М check lists made up by the airline to make 
the hedge по forget anything. The pilot, assisted by 
trols, The ia the instruments and tests the con- 
equipment T t engineer checks the other mechanical 
makes sure ae stewardess checks the passenger list, 
take-off, а ae passengers fasten their seat belts for the 
dd and sees that no one smokes. The purpose of 

moking rule is to reduce the possibility of fire in 


Pan American World Airways 


Into the Air and Off for Paris! Powerful jet engines smoothly 
lift the huge airliner off the ground to start the trip. 


case of an accident. It also applies during landings. The 
stewardess puts away coats and hats, helps mothers with 
small children, distributes magazines, serves meals to 
the passengers, and does other things to make the trip 
enjoyable. There are four stewardesses on large air- 
planes. See AIRLINE STEWARDESS. 

Taxiing to the Runway. After the plane has been 
loaded and the door locked, an airline employee called 
a passenger agent signals the pilot to start the engines. The 
pilot asks the airport control tower for instructions on 
where to taxi, or move the plane under its own power, to 
the take-off runway. It takes great skill to taxi a four- 
engine airplane smoothly, because it responds much 
more slowly on the ground than it does in the air. Usu- 
ally the pilot uses a combination of rudder movements, 
brakes, engine speed, and the tail wheel ог nose wheel 
to maneuver the plane. The pilot and copilot share the 
responsibility of seeing that the wings clear all ob- 
stacles, and that the way is clear. 
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In the Air, the Paris-bound airliner speeds over 
the ocean and above the clouds at almost 600 mph. 


Pie in the Sky and other delicious foods are 
served to the passengers while the plane is in flight. 


At a point near the take-off runway, the pilot ma- 
neuvers the plane into a position so that the wind from 
his engines will not interfere with airplanes behind him, 
He runs up, or tests, each engine separately. Next, he 
checks the rudder and the ailerons, movable sections of 
the wings that help control the plane. Then, he moves 
the flaps, or small, movable sections on the undersur- 
faces of the wings, to the down, or take-off position. The 
flaps increase the lift of the wing, or its power to raise 
the airplane. This decreases the take-off distance. Then 
the pilot radios the control tower for clearance, or permis- 
sion, to take off, 

Taking Off. As soon as the pilot receives take-off 
clearance, he moves the plane onto the runway, heads 
it into the wind, and opens the throttle. The plane roars 
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NEW YORK 


A Helpful Stewardess adjusts a reading light. Passengers 
read, rest, or talk to pass the time until arrival, 


forward. Almost before the passengers know 1t, à 
wheels gently lift off the ground and the plane begins 
climb into the air. А ar and 
The pilot retracts, or pulls up, the landing gea | 
the flaps soon after the plane leaves the ground. dE 
lessens the drag, or wind re ance, and incrésie Н 
plane's speed. The crewmen continually checks @ 
instruments and controls during the climb to pen 
tude called for in the flight plan. They also let ше the 
port control tower know when they leave the area 
tower controls, ^g posl 
Flying the Course. The pilot reports the plane $ ue 
tion from time to time as it passes over air traffic-co art. 
points. These control points are about 50 miles ар? 


25 : keep 
The government Operates them to regulate and 


S 


landing the Plane, the captain carefully adjusts the controls 
ond watches the complicated array of instruments. 


track of all pl 
ight flashing 
When he is P x 
xin he is over these points. He also keeps track of his 

sition by checking landmarks on his charts, if he is 


anes flying in the area. A radio-operated 
on the instrument panel tells the pilot 


Ow enough to see 


i ES wl poe flies along, the passengers read, chat, 
move w Pe served by the stewardess. They can 
dig da ut деву in their part of the airplane. In a 
view of T ng at 30,000 feet, the passengers can enjoy a 
Thé ый Tiles in each direction on a clear ау. | 
plane flies E ет comfortable even though the air- 
below т high that the outside temperature may be 
the thin ere and the atmospheric pressure very low in 
fp air, 


* cabin of the plane is pressurized, or kept at a con- 


them. 


~ to PARIS 
< E) - 


a4. 


S 


On the Ground, seven hours and 3,100 miles 
from New York City, passengers leave the plane 
and set foot in France. A stewardess checks the 
passengers while a French gendarme stands by. 


Pan American World Airways 


stant pressure equal to that of 3,000 to 8,000 feet above 
sea level. This keeps the passengers from suffering any 
discomfort from the lack of oxygen in thin air at high 
altitudes. Pressurization allows the pilot to climb or 
descend at a rate that would ordinarily be too great for 
the passengers’ comfort. Often the airplane climbs or 
descends at 1,500 feet a minute, while the cabin pressure 
usually changes at the rate of not more than 500 feet a 
minute. See Arr (The Ocean of Air). 

Only about six passengers in a thousand suffer air- 
sickness in modern planes. The planes fly high enough 
to avoid most up-and-down air currents, and cabins 
have good ventilating systems. Fresh air comes from 
individual air outlets above or in the back of each seat. 
The stewardess has medicine that will help any pas- 
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Eo THE AIRPLANE AND HOW IT ЕЦЕ 


Stabilizer 


Trim Tab 


Jet Таўріре | 
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Navigation 
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Stabilizer 
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9) Intake 


Landing Light 
Landing Gear 


Fuel Tank EE 


Tube 


Green 


Navigation 
Light 


senger who becomes ill. See AIRSICKNESS. у 

Preparing to Land. As the plane nears its destination, 
the pilot adjusts its glide path, or downward angle to the 
airfield. He does this according to the altitude, the 
weather, and the distance from the airport. The pilot 
and copilot go through a landing check list similar 0 
the one used for taking off. 

The pilot calls the airport control tower when the 
plane is about 25 miles away, and asks for preliminary 


AIRPLANE 
CONTROLS 


Aileron 


Elevat 
Elevator Мех 


Rudder 
Cable 


Elevator 
Cable 


Aileron 
Cable 


Control Stick 
Moves Ailerons 
and Elevators 


Aileron 


GOING UP OR DOWN 


Pedals Move 
Rudder 


Pilot pulls 
stick back «+ 


... elevators push 
plane's nose up. 


TAKING OFF A 


Pilot lowers flaps to increase lift of wings, Wind 
heads plane into wind to increase air speed, and 
pushes throttle forward for full engine power, 


Leveling off 


Leaving 
the ground 
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landing instructions. The controller in the tower tells the 
pilot which runway to use, reports on the wind speed, 
and authorizes a straight approach if the traffic and 
wind direction permit onc. 

‘The tower also gives instructions as to where the pilot 
shall make his next radio contact. When the plane 
reaches this point, the pilot contacts the tower for final 
instructions. The stewardess asks the passengers to 
fasten their seat belts and to stop smoking. 

Landing the Plane. The pilot depends on his experi- 
ence and eyesight to guide the plane toward the runway 
at the proper speed, to slow it to landing speed, and to 
land smoothly. When visibility is poor, the pilot uses 
tadio and radar instruments to make a landing ap- 
proach. A pilot watches certain radio instruments in his 
plane when he uses the Instrument Landing System (ILS). 
Radio-marker beacons on the ground transmit signals 
that show the plane’s position in relation to the airport. 
In a Ground Controlled Approach (GCA), the airport 
GCA operator watches the plane’s approach on a radar 
screen. This screen shows the plane's position in relation 
to the runway. When the operator sees the radar blip, or 
image of the plane, out of position, he warns the pilot 
by radio to correct his course. 

Before the plane lands, the pilot lowers the wheels and 
flaps. On landings, the flaps slow the plane by increas- 
ing the lift of the wings, and by creating drag. Pas- 
sengers in the plane can hear the whine of the hydraulic 
machinery that lowers the wheels and flaps. Sometimes 
а warming horn honks if the pilot decreases engine 
power during a quick descent before he has lowered the 
landing gear. 

‘The airplane touches the runway with its two main 
Wheels first, then with the nose wheel. A light plane with 
а tail wheel generally makes a three-point landing, with 
all three wheels touching the ground at the same time. 

After Landing. As the plane slows down, the pilot 
faxis it to an unloading ramp, following directions from 
the control tower. At the ramp, a signalman motions 


Pilot pushes 
stick forward... 


+++ elevators push 
plane's nose down. 


LANDING 


AIRPLANE 


with his hands to tell the pilot where to “park” the 
plane. The passengers leave the plane, and workers 
unload the baggage and cargo. The pilot and copilot 
again check the plane's instruments. They enter a 
record of the flight in the plane's /agbook, a record of the 
plane's history. The pilot reports the completion of his 
flight plan to the Air Route Traffic Control Center. He 
also records the flight in his own logbook. 


Airplane Parts and How They Work 


Airplane designers must study closely the forces that 
act on aircraft in flight. For an explanation of the forces 
of lift and thrust that make an airplane tly, see AERO- 
DYNAMICS, 

Engines produce the power that makes an airplane 
fly. They are usually built into the body or attached to 
the wings of the plane. When the engines are on the 
wings, their housings are called nacelles. 


FLAPS AID IN LANDING 


Flaps are devices which change the shape of the wing to 
increase both drag and lift. Plane with flaps down can 
approcch a runway with o steeper glide, and land slower. 


Pilot lowers flaps and landing gear, glides 


into the wind, and pulls back on throttle. 
When about two feet off the ground, he 
stalls plane so that it lands gently. 


Gliding 


Leveling off 


ا 
Wind‏ 


Ground contact Taxiing 


Stick neutral 
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GOING RIGHT OR LEFT 


Pilot pushes | 
left pedal... 
. rudder swings | 
plane to left. 


Pilot pushes 
right pedal ... 


. .. rudder swings 
plane to right. 


AL 


Pilot moves 
stick to left... 


—] 


‚+. ailerons push 
left wing down. Xe 
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TURNING 


An airplane banks 


ing, just as a bicycle rider 
leans to the inside when going 


around a corner, 


Pilot moves 
stick to right .. . 


+++ ailerons push 
right wing down. 


when turn- 


о Өө 


» 


Most aircraft engines have three ratings of power: f, 
take-off power, or the maximum power an engine ma 
develop safely for a short period of time, and that male 
it possible to climb rapidly for the first several hundred 
feet after taking off; (2) normal rated power, used fy 
longer periods of time, such as in climbing to cruising 
altitude; and (3) cruising power, about 60 to 70 per centd 
normal rated power, used for long periods during flights 

Airplanes with two or more engines have two mas 
advantages: (1) if one engine fails, the other engine са 
carry the plane to its destination or to an emergency 
landing field; (2) the more engines a plane has, the le 
power it will lose if one engine fails. On the other hand, 
the machinery and controls that keep all the engins 
running properly become more cx »mplicated and expem 
sive with each additional engine. 

Designers are constantly improving engines, The em 
gine that the Wright brothers used in their airplane in 


1903 weighed about 15 pounds for each horsepower (se | 


Horsepower). Some modern plane engines weigh les 
than one pound for each horsepower. Planes that fy 
faster than the speed of sound require engines with tre 
mendous horsepower. It takes about 5,000 horsepower 
to fly an airplane at 500 miles an hour (slower than the 
speed of sound). But a plane of the same size and weigh! 
would require 70,000 horsepower to fly 1,000 miles an 
hour (faster than the speed of sound). 

Jet Engines must burn large amounts of jet fuel to 
produce the hot gases that shoot out at high speed 
through a tail pipe. Turboprop engines use jet engines 
whose gases spin turbines that turn propellers. Jet e 
gines have fewer parts to wear out than do gasoline 
engines. They use more fuel, but a cheaper grade of 
fuel. They operate best at high altitudes and at high 
speeds. See JET PROPULSION. 

Gasoline Engines in airplanes resemble those of auto 
mobiles. But aircraft engines weigh less than car engine 
for the amount of horsepower they produce. They use 
magneto ignition system instead of the battery ma 
used in automobiles (see Icnrrion). The cylindes 
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Pilot pushes right — X^ рдо pushes left 
pedal, pushes stick 

to right, and pulls 

back on it slightly... 
+++ plane turns to right. 


pedal, pushes stick 

to left, and pulls 

back on it slightly . . . 
++» Plane turns to left. 


Falling Leaf. Plane is stalled 
and kept heading in one direc- 
tion. Pilot shifts rudder back 
and forth to make plane swing 
from side to side. 


usually lie in a circle or in two parallel lines rather than 
in the indine or V-type arrangement used in auto- 
mobiles. Airplanes generally have air-cooled engines, 
while the engines used in most automobiles are water- 
cooled. See GASOLINE ENGINE. 

Rocket Engines develop more power in a shorter time 
than any other type. Т hey also weigh less than any 
others for the amount of horsepower they produce. But 
à rocket engine uses so much fuel that it can run at full 
speed for only a short time. See ROCKET. 

Jet-Assisted Take-Off (ЈАТО) uses rockets for quick 
takeoffs. The rockets are fastened to the body or under 
the airplane’s wings. JATO sends an airplane into the 
air after a short take-off run in much the same way as 
does a catapult on navy ships. 

Atomic Engines. The General Electric Company ground- 
tested the first atomic aircraft engine in 1957. With this 
type of engine a heavy bomber will be able to fly 
100,000 miles on less than a pound of uranium fuel. 

Propellers are often called airscrews. They act some- 
what like a screw being turned by a screw driver. The 
blades of the propeller are shaped like small airplane 
i" Each propeller has two or more blades. As the 

lades whirl, the air pressure in front becomes lower 
than that behind the propeller. The airplane moves for- 
EN toward the lower pressure, and thus flies. See 

ROPELLER (The Airplane Propeller). 

Wings produce the force of lift that holds an airplane 


Mb 
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Loop. Pilot dives plane to get 
extra speed, then pulls back 
on stick gradually. 


Roll. Pilot holds control stick 
to one side and keeps plane 
pointed in one direction. 


a 
Ape 


FLYING ACROBATICS 


Figure Eight. All the airplane's controls must be worked to- 
gether to turn the plane first to the right, then left. 


Spin. Pilot pulls bock the con- 
trol stick until the airplane stalls. 
He then pushes the right or left 
rudder pedal to токе the 
plane spin, 


up in the air. The upper side of a wing is curved, and 
the underside is almost flat. The wing thickens from a 
rounded front, or /eading edge, to its widest part about one 
fourth of the distance behind the leading edge. From 
there, it tapers back to a thin, knifelike trailing edge. A 
cross section of the wing, or its airfoil shape, is designed 
so that air rushing over the wing travels faster and farther 
than air moving under the wing. This causes lower air 
pressure on top of the wing and higher pressure under 
the wing. The airplane “lifts” toward the lower pressure, 
and rises into the air. 

The wing is a covered framework. On most planes, 
both the framework and the covering are metal. The 
parts of the framework that extend the span, or length, 
of the wing are called spars. The crosspieces in the 
framework are called ribs. The skin covers the wing. 
The inner end of the wing attached to the body of the 
airplane is called the wing root. The wing tip is the outside 
end of the wing. The wing of an airplane extends on 
either side of the fuselage, or body. The parts of the 
wing on each side of the pilot are called the left panel 
and the right panel. 

Hinged sections called ailerons, near the wing tips on 
the trailing edge, can be moved up or down to cause 
the airplane to bank, or tip, to the right or left. When- 
ever one aileron goes down, the other comes up. 

Between the aileron and the wing root on the trailing 
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NAVIGATION Alps 
HELP PILOTS 
FIND THEIR WAY 


AERONAUTICAL CHARTS ore 
marked with symbols to tell the 
pilot where to look for lond- 
marks. The charts also corry in- 
formation about beacons, oir 
markers, airports, ond cirwoys, 


f LANDMARKS. The pilot flying from 


Oil derricks Oldburg to Newton sees on his chart 
that he must watch for oil derricks, 
| a railroad bridge, ond a racetrack. 


edge, there is another hinged section that can be moved 
only up or down. These sections on the left and right 
wing panels always move together. They are called pid касае ed 
flaps. Flaps have two purposes: (1) they increase the lift 


У : а airports for night flying. 
of the wing, making possible slower landings and shorter 


take-offs; and (2) they act as air brakes to let the air- 

plane reduce speed rapidly during and after landing. AIR MARKERS are signs on 
Airplanes have various shapes of wings. roofs or roads which show 
Dihedral wings have the wing tip at a higher level (1) the name of the fown or 


than the wing root. road, (2) the direction, dis- 

A gull wing slants up from the wing root, then flattens nce to, and name of the 

Е А = 2 5 nearest airport, and (3) an 
out in a straight line to the wing tip. 


4 : arrow pointing north, 

An inverted gull wing slants downward from the wing 
root, then it either flattens out, or it slants upward to the Ў, 
wing tip. 

А swept wing slants back along both the leading and 
trailing edges from the wing root to the wing tip. 

A delta wing has a wing root that extends almost the 
entire length of the airplane body. Its leading edge is 
swept back so that the wing forms a triangle. 

A rotary wing revolves around a shaft. The rotors that 
revolve on a helicopter are rotary wings. See HELICOPTER, 


RADIO SIGNALS MARK THE AIRWAYS 


RADIO RANGE STATIONS. When the pilot is on course he OMNI-DIRECTIONAL RANGE STATIONS, or VOR stations, 
can hear a steady hum in his earphones from the radio range send constant radio signals, or radials, in many directions like 
station. If his plane moves to the left or right of the course, the spokes on a wagon wheel. A pilot can learn exactly 
he hears the Morse code for the letter N (da dit — +) or where he is at all times by tuning in on the VOR stations with 
the letter А (dit da - —). Directly over the station there is № Omni-Direction Finder or Course-Line Computer instru- 
с cone of silence in which he can hear no signal. ments. See the article on AIRCRAFT INSTRUMENTS. 


A бек wing looks like а giant wing without a body. 
These airplanes ! been designed to reduce drag, or 
wiad resistance 

Body, or fu Í the airplane houses the crew, 
pamengan, and go. It is a tubelike framework 
Oecd with a | etal, usually an aluminum alloy. 
Metal girders c ngerons run the length of the body 
and support it. ! ht partitions called bulkheads brace 
the fuselage cros 

The wings a: И are usually attached to the fuse- 
lage. In sing! є planes the engine is usually 
housed in the | ge. The cockpit houses the instru- 
ments and cont ised by the pilot and other mem- 
bes of the crew А large plane has a flight deck that 
includes the cock): and the flight engineer’s compart- 
ment. An airplane's cabin contains seats for passengers 
and storage space for cargo. 


Teil Assembly, ог empennage, is the rear part of the 
airplane. It includes vertical and horizontal surfaces 
that help contro! the flight of the plane and keep it 
Meady. The fin, or vertical stabilizer, keeps the wind 
fom whipping thc tail from side to side. The rudder is 

to the rear edge of the fin. It helps turn the air- 
Plane to the right or left. The horizontal stabilizer keeps 
the tail of the airplane from bobbing up and down. 
The elevator, hinged to the rear edge of the horizontal 
Mabilizer, controls the position of the airplane’s nose. 
A butterfly tail, used on some private and military planes, 
Tasonly two surfaces that form a V-shape. Each surface 
Extends from the ı il of the plane at an angle of about 
> These surfaces serve as both elevator and rudder. 
ў папу planes, a steering wheel mounted 
‘he cockpit may be turned, pulled, ог 
rol the movement of the airplane. It is 
© clevators and ailerons by cables or 
other electrical or mechanical system. When the 
is pushed forward ог backward, it controls the 
tors. When turned from side to side, it controls the 
failerons. Foot pedals control the movements of the 
tudder. On the ground, the pilot also uses these pedals 
1o apply the wheel brakes. In the early days of flying, 
had control sticks, sometimes called joysticks, 
that performed the same function as the steering wheel 
and its column. Some light planes and many military 
[ still use the control stick. 
у The trim tabs, or secondary control surfaces, are small 


1 portions of the ailerons, elevators, and rudder. 
"The pilot may set these tabs to meet the air at different 
angles from the surfaces to which they are hinged. The 
trim tabs keep the airplane balanced so that it will stay 
9n à steady course even if the pilot takes his hands and 
off the controls. Balancing an airplane with trim 
labs is called trimming. 
landing Gear, or undercarriage, supports the weight 
Of the airplane оп the ground. Most small landplanes 
Үе two wheels in front and one in the rear near the 
A larger landplane usually has a tricycle landing gear 
With one nose wheel and two wheels behind it. The 
viest planes may have as many as eight wheels in 
main landing gear, and outrigger wheels to hold up 
Wing tips. Some planes can have their wheels re- 
| x E by skis to land on snow. Seaplanes use pontoons, 
in 10 land on water, Flying boats, planes that oper- 
m water, have watertight bodies that serve as both 
5 gear and cabin. 
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AIRPLANE 


Landing wheels on landplanes may be either fred or 
retractable. Fixed ing gear remains in position dur 
ing flight. Its air resistance slows the airplane. Retract- 
able landing gear can be pulled up and folded into the 
wings or fuselage after the take-off. An airplane can fly 
faster with its landing gear retracted because it is more 
streamlined. The landing gear has shock absorbers be- 
tween the wheels and the fuselage. The absorbers take 
up part of the impact, or bump, when the airplane 
lands. They usually consist of a rubber shock cord, a 
metal spring, or a piston in a cylinder filled with oil and 
high-pressure air, 

Instruments and Safety Devices. Pilots need many 
types of instruments to help them fly airplanes. Flight 
instruments show the position of the plane in the air, 
Other instruments tell how the engine is operating. Still 
others help a pilot find his way from one airport to 
another. See AIRCRAFT INSTRUMENTS. 

Anti-icers, or heaters, prevent ісе from forming on the 
wings, control surfaces, propellers, and windshields, and 
in the engine carburetors, or on the air-intake screens on 
jets. Certain parts of the airplane are strengthened to 
protect the and padded instrument panels 
lessen the danger of head injuries to pilots. Other devices 
include signals that may flash a light, blow a siren, or 
even shake the control stick to warn the pilot that the 
landing gear has not been lowered or that the plane is 
in danger of stalling (when the plane loses the speed 
necessary to keep it flying). 

The Electrical System of an airplane resembles that 
of an automobile except that it is much more compli- 
cated. Generators on the engines charge storage bat- 
teries. These batteries then supply electricity for the 


NAVIGATION LIGHTS 

Planes are equipped with colored lights to show in which di- 
rection they are going at night. Green light is on right wing- 
fip. Red light is on left wing-tip. Red and white alternate 
flashing light is on tail, 


Approaching 


Right Side 


Left Side 


NASA 


Research Is the First Step in producing an airplane. Here 
engineers study tail designs on a 50-foot model in a wind tunnel. 


Hours of Work and Thoüsands of Blueprints are needed 
to design and build an airplane. Three engineers working 40 
hours a week since Columbus sailed to America in 1492, could not 
finish the 3,000,000 engineering hours needed to design and build 
а jet airplane, Their blueprints would cover 125 football fields, 


©) 


Testing a Scale Model in a wind tunnel helps engineers work 
out the problems in their design before the airplane is built. 
Boeing Airplane Co. 


engine starters, lights, and instr 
may have as many as 27 miles oí 


nts. A large air 
ectrical wiring, 


Building an Airplane 


Aircraft companies constantly | 
manufacturing problems, becaus 
build airplanes that can fly hig} 
New instruments and electronic devi ез are continually 
being added to airplanes. In the : uly days, airplang 
were not much more complicated than automobile. 
But today, a typical transport plane has about 165,04 
Separate parts. A modern automobile has only abou 
15,000 parts. 

Design and engineering requirements have 
tremendously. For example, a typical four-e 
port during World War IT required about 1: 
neering hours for design and deve lopment. 
long-range jet transport requires 5 
hours before it makes its first flight. About 20 per cento 
а manufacturer's floor space may now be used for tet 
and research оп modern planes, compared with lis 
than 2 per cent during the 1940's 

Design and Testing are the firsi 
tion of an airplane. A plane must | 
and carefully tested before it can £^ successfully. Design 
depends largely on the use to be made of the plane. For 
example, engineers design transports to carry heavy 
loads great distances as cheaply as possible. They design 
light private planes to maneuver easily and to land on 
short runways. і 

Certain basic engineering problems arise in the design 
of all airplanes. A plane must be as streamlined as po 
sible, to cut down wind resistance. Airplanes also requ 
strength with the least amount of weight. Enginees 
must obtain balance between fuc! consumption à 
speed. Landing speeds and distances needed for (аке 
runs have to be related to the sizes and altitudes of air 
ports. The cost and supply of raw materials play an m- 
portant part in airplane planning. 

It takes at least 8 to 10 years to produce a modem 
airliner, from the drawing board to mass production. To 
avoid unnecessary expense, engincers test designs will 
small models built by hand to exact scale. Experts stud! 
how these models behave in а wind tunnel, which sub 
jects them to the forces the airplanes will experience 1" 
actual flight (see WIND TUNNE: ). Companies test €” 
gines and propellers in laboratories. Engineers use pur 
puters to solve complicated mathematical problems n? 
short time (see Computer). h 

During all stages of design and development, M 
neers make tests of strength and other features to learns 
the airplane will meet flight requirements. 1 he Ee 
conditions often resemble actual flying conditions. 1 
example, if the plane is to fly near salt water, tests n? : 
sure that salt corrosion will not damage it. Comp 
also test airplane parts and materials for service in В 
or cold climates, 

As soon as the preflying tests have been тай E 
neers build a prototype, or full-scale model of the airp p 
This model is made almost entirely by hand. A 
pilot, who may also be an aeronautical engines | 
the plane. Often he has studied the design and deve ү 
ment of the plane and knows the craft thoroughly: xt 
observes, records, and reports the airplane's performs 
during flight. The test pilot is aided by flight engin 
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and other specialists, and by instruments that record the 
Plane’s performance. 

Flight-testing à new airplane sometimes takes weeks 
© E nth, especially if the design of the plane has 
E. EC after flight tests. After the plane has been 
B m t € air, the designers know its performance 
Gen, Possible conditions. The prototype often goes 
ie S^ various tests even after production models 

m rolling off the assembly line. 

am аа Aviation Agency tests all civilian planes 
фе B. d planning, construction, and first flights of 
Min Ee After the FAA approves the prototype, 
design а пу шау build as many aircraft of the same 
S it wishes, 
пе пиеси the Parts. Airplane manufacturers in 
engines €d States buy most of their parts, such as 
than СО. fp pee and electronic devices, from more 
any Er "ed manufacturers throughout the country. 
iles. Pla ese companies also make parts for automo- 
buil melon the eastern part of the United States 
West of the n airplane engines. Companies in states 
or the bog; Ississippi River build most of the airframes, 
i les, tails, and wings. - 
ig C manufacturers face the problem of having a 
Problem: ange because of flight experience. To meet the 
5 of model change, they use a principle of manu- 


Boeing Airplane Со. 


Building Airplanes takes place on long assembly lines. Here, 
jet bombers move slowly along the lines while different parts are 
added. Completed planes roll out the door at the far end. 


The Endurance of Airplanes has greatly increased since the 
Wright brothers flew 120 feet. Today, airplanes fly over 11,- 
000 miles without refueling, or about halfway around the world. 


facturing called flexibility in production. Under this 
policy, they do not use single-purpose machine tools 
specially designed to build a certain kind of part (see 
MacnuixE Тоог). Instead, they use standard machine 
tools with special jigs, or patterns. When a design 
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Boeing Ай 


A Completed Plane, a B-47 Stratojet bomber, is towed from the plant where Й 
built. Some of the mechanics who helped construct this giant stond nearby. Pla 
this are crammed with instruments that act as its brains. A 1918 plane, left, 
seven instruments. A modern jet airliner may have 300 devices and instruments, 


changes, the manufacturer can throw out the old jig and 
use the machine with a new jig. See Mass PRoDUCTION. 

An airplane manufacturer makes the jigs needed to 
build such parts as the ailerons. Then he ships the jigs 
to parts manufacturers who make the ailerons according 
to the exact design required. 

The parts of an airplane must be built so they fit 
together exactly. This accurate fitting requires much 
hand labor. Manufacturers constantly look for new ma- 
chine tools to speed up these operations. For instance, 
250,000 rivet holes have to be bored in the wing of one 
turbojet airliner. Workers who drill the holes by hand 
require 33 minutes for each 2-inch-deep hole. A manu- 
facturer developed an air-driven tool that reduced the 
time on the job to 30 seconds for each hole. The labor 
costs for the job dropped by nine tenths. In another 
instance, a special press engineered by one aircraft firm 
cut the production time on a single operation on the 
leading edges of wings from eight hours to two minutes, 
Heavy machines for making large airplane parts may be 
more than тоо feet high. Many of them can exert pres- 
sures up to 50,000 tons per square inch. 

About half the cost of designing and manufacturing 
the airplane goes for the airframe and the engine. The 
other half pays for such devices as automatic fire-control 
systems, electronic tracking systems, radar, air-refueling 
equipment, and various instruments. 

Assembling. Until the 1940’s, companies built most 
airplanes one by one, instead of mass producing them 
like automobiles. World War II demanded thousands 
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of planes, and made it necessary to develop new 
making them quickly. Airplane companies adopte@! 
idea of the moving assembly line from auton o 
manufacturers. In fact, many automobile mari ^ 
turers assembled planes for the war effort in this wa} 
See AUTOMOBILE (Assembling). 


The Airplane Industry 


The manufacture of airplanes is one of the lead 
industries in the United States and Canada. It emp x 
more than 800,000 persons in the United States 
about 38,000 in Canada. In the United States, as ma 
as 9,000 companies build the many parts needed к 
single airplane, such as engines, tires, radios, 
equipment, and electric cables. "m 

The aircraft industry is important to the United Е 
not only because of the many people it employs; b К 
because it plays a vital role in national defense. Tht du 
continual research and testing of new designs, theim fh 
try constantly produces faster airplanes that can 
higher and endure more rugged atmospheric com 
than ever before. E 

Leading Airplane Companies in the Uni i 
include such light-plane manufacturers as Beech АИ» 
Corporation, Cessna Aircraft Company, Inc., am j 
Aircraft Corporation. The manufacturers of а Р 
and airplane parts described below rank among 
largest manufacturers in the United States. For 
sand number of employees of these firms, see Ma 
TURING (table, 100 Leading Manufacturers). 


on hour to warm more than 50 six-room houses, right. 


А Bendix Corporation produces many aircraft parts used 
)y other manufacturers in the production of airplanes. 
Its products include carburetors, landing gear, radios, 
a flight navi, поп and engine instruments. The main 
Bendix offices arc in Detroit, but it has plants through- 
пш the United States. The company was organized in 

929. Vincent Bendix, founder of the company, origi- 
nated the famous Bend Trophy Air Race. 

Boeing Company makes bombers, large airliners, trans- 
port planes, helicopters, missiles, and gas turbine en- 
a William Е. Boeing founded the firm in 1916. The 
made designed and built the first turbojet airliner 
Con © in the United States, the Boeing 707. The Boeing 
Ad OC. has headquarters and main plants in Seattle, 

а other plants in Wichita, Kans.; and Morton, Pa. 
Diu iet Aircraft Company was founded in 1920 as the 
guided ouglas Company. It makes military planes and 

ded missiles for the U.S. armed forces, and trans- 
Miri Planes for the major airlines of the world. Its 
Such Ts date included the DC-3, and later models 
its A the DC-6, DC-7, and DC-8. The company has 
Е and main plant in Santa Monica, Calif. Other 
Beach, "Calif Tulsa, Okla., and El Segundo and Long 
wee Dynamics Corporation builds aircraft and 
Structio; missiles. It pioneered in the design and con- 
the B-36. of the delta, or triangular-shaped, wing. It built 
mahufact the first intercontinental bomber. Its aircraft- 
"alif.: cturing divisions are in San Diego and Pomona, 

liio d Fort Worth, Tex. General Dynamics aircraft 
Jonsolid trace their history back to the 1943 merger of 
and es Aircraft Corporation, founded in 1923, 
of Cons lid Aircraft, Inc. General Dynamics took control 
In 196]. idated Vultee in 1954, as its Convair Division. 

Onvair. this name was changed to General Dynamics 

ir. Headquarters are in San Diego and New York. 


U.S. Air Force 
Final Test Flights ore the last step in building an airplane. The 
manufacturer delivers the plane after it successfully completes its tests. 
The heating system in a heavy bomber can produce enough heat in 


Lockheed Aircraft Corporation was founded in 1916 by 
the brothers Allen and Malcolm Loughead (later changed 
to Lockheed). Lockheed produces civilian transports, 
and supplies large numbers of military planes for the 
United States. It has also developed several types of 
guided missiles. The company’s 4-engine Constellation be- 
came widely used by airlines in the 1950's. Lockheed 
built the Electra, the first turboprop transport produced 
in the United States. In the mid-1950's the company 
started research into nuclear-powered aircraft. Lock- 
heed has headquarters in Burbank, Calif., and plants in 
Marietta, Ga., and Bakersfield, Maywood, Palmdale, and 
Van Nuys, Calif. 

North American Aviation, Inc., was incorporated in 
1928. The company produces military planes and guided 
missiles. It has headquarters in Los Angeles, and plants 
in Columbus, Ohio, and Fresno, Downey, and Canoga 
Park, Calif. 

United Aircraft Corporation manufactures Pratt and 
Whitney engines used widely in civilian and military 
aircraft in the United States. The company also makes 
helicopters through its division, Sikorsky Aircraft. 
United Aircraft was founded in 1934. It has its head- 
quarters in East Hartford, Conn. 


Development of the Airplane 


Through the centuries, man has made many unsuc- 
cessful attempts to lift himself into the air and fly. For a 
history of these early attempts to fly, see AVIATION 
(How Men Learned to Fly). 

Early Experiments. Throughout the 1800, scientists, 
engineers, and home-workshop experimenters studied 
the problem of flight. Most historians credit the British 
inventor Sir George Cayley (1773-1857) with first sug- 
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Glenn H. Curtiss’ June Bug first flew successfully on June 21, 
1908. Curtiss, Thomas Selfridge, and John A. D. McCurdy made 
more than 30 flights in this flimsy airplane during 1908. 


Chicago Historical Society 
A Steam-Powered Airplane, designed by William S. Henson 
of England in 1842, was never built. However, Henson's design 
was the first for a monoplane, or one with a single wing. 


Sir Hiram Maxim's Airplane was built in 1893. Powered bya 
steam engine driving two propellers, the plane crashed in 1894 
while being tested on the ground. Maxim then gave up flying. 

U.S. National Air Museum 


Culver 


FAMOUS AIRPLANE FIRSTS 


1490 Leonardo da Vinci made the first designs offi 
machines, using bird wings for models. 
William S. Henson of England patented а @ 
for a steam-powered airplane 
Matthew Boulton obtained a British patents 
design for ailerons as contro! surfaces. 
Horatio Phillips of England designed a wing 
a curved airfoil shape. 
W. R. Turnbull of Canada developed a prop 
with controllable pitch. 
(Dec. 17) Orville Wright piloted the first їгр 
flight. He flew 120 feet at Kity Hawk, № ) 
1906 Trajan Vuia of France built the first plane equip 
with tricycle landing gear and pneumatic 
filled) tires. 
(July 30) The U.S. Army accepted delivery 
first military plane, and paid ı'ıe Wright brot 
$30,000 for it. | 
douard Nieuport of France built and flew) 
first streamlined plane with ап enclosed fi 
(March 8) Baronne Raymonde de Laro 
France became the first licensed woman р 
(March 28) Henri Fabre of Г: апсе flew t . 
seaplane equipped with floats (ог water landi 
(Aug. 27) John A. D. McCurdy sent and rec 
the first radio messages in an airplane while fly 
over New York City. Е 
(July) Harriet Quimby became the first licen 
woman pilot in the United States. Е ] 
Lawrence Sperry demonstrated the first суто 
automatic pilot at Hammondsport, N.Y. | 
(June 7-8) Capt. Charles Chandler of the 
Army tested the first machine gun ever taf 
mounted on an airplane. 
Safety belts on seats became common. , nii 
(May 13) Igor Sikorsky built and flew in RU 
the first four-engine plane. : 
(Jan. 1) Tony Jannus piloted the first sched 
airline flight. He flew daily between Tampa 
St. Petersburg, Fla. n E 
1917 Two-way radiotelephone communication betw 
planes, and between planes and the groun 
demonstrated by the Western Electric Comp 
Lawrence Sperry demonstrated the turn-anc E 
indicator, the first blind-flying aircraft instr 
(May 15) The first continuously саше 
service began between New York City, Р 
phia, and Washington, D.C. 
(Oct. 30) A reversible pitch propeller wa 
successfully at McCook Field, Dayton, О E К 
A radio-controlled airplane flew without а P 
at the Etampes Aerodrome in France. Joped! 
Grover Loening of the United States develo 
amphibious biplane with retractable landing! | 
The Sperry Gyroscope Company develop аі 
gyro-horizon aircraft instrument, which show 
pilot his position in relation to the horizon 
1929 James H. Doolittle made the first public ! 
stration of a “blind” landing at Mitche 
Long Island, N.Y. 


1842 
1868 
1884 
1902 
1903 


1909 


1910 
1910 
1910 
1910 


1911 
1912 
1912 
1913 
1913 
1914 


1918 
1918 


1919 
1923 
1926 
1928 


AMOUS AIRPLANE FIRSTS 


Frit Germany flew the first rocket- 
V 1 minute 15 seconds 
Ww ped the first automatic pilot 
Frank W Great Britain designed the first 
eta 
) Willia ind Merit Scott developed wing 


1958 p. 


1959 
1960 


See 
amou 


le-ic leanized rubber 
Sik ilt the first four-engine clipper- 


rica developed and tested the first 


M in-finder for airplanes 


( \ F. Hegenberger developed a success- 
ful blir ystem 

Lockhe {t Corporation built the first pres- 
surized « ane 

1 he first D ıs DC-3 sleeper plane entered air- 
line ser 

The tric nding gear came into gencral use. 
It has t | wheel under the позе instead of 
the tail o 'irplane 

Russell ( use of the Bell Telephone Labora- 
tories d d the absolute altimeter, which 
measures le by sending radio waves to the 
ground f plane. 

The first sful flight of a turbojet airplane was 
made by 1k Whittle in Great Britain. Не 
designed м, 

German а 1 flew the first jet-propelled fighters 
used in World War II. 

Capt. Cl E. Yeager of the U.S. Air Force 
made the | supersonic (faster than sound) flight 


in a rocket-powered Bell X-1. 

Fhe University of California developed the first 
low-pre ssure supersonic wind tunnel. 

Commercial planes used ground-controlled ap- 
proach radar to make bad-weather landings. 
Richard T, Whitcomb developed the Area Rule 
Design. This design uses an indented fuselage to 
produce faster speeds in supersonic planes. 

British Overseas Airways began the first regularly 
scheduled service with jet airliners. 

I he Convair Division of General Dynamics Corpo- 
ration made the first public tests of the XFY-1 
(“Pogo Stick"). The plane made a vertical take- 
off and landed tail first. 

McDonnel Aircraft Corporation successfully con- 
verted a helicopter to a conventional airplane dur- 
Ing а test flight of the XVI-1 convertiplane. 

The U.S. Navy demonstrated the world’s first jet 
seaplane, the Martin XP6M Seamaster. 

Airlines began installing radar in their transports 
to let pilots know the weather 150 miles ahead. 
an American World Airways began jet transport 
service Overseas 
American Air 
Service. 


nes began transcontinental jet 


А 0.5, Air Force cargo plane caught in mid-air a 
‘pace capsule separated from an orbiting satellite. 
also Aviation (Red-Letter Dates in Aviation) for 
55 flights, 


The First Successful Flight in the British Empire «oi mode 
in the Silver Dart on Feb. 23, 1909. The Conodian J. А. D. McCurdy 
few from frozen Bras d'Or Lake, Novo Scotia 


Marris and Ewing 
Samuel P. Langley's Aerodome No. 5, o model built in 
1896, made a flight of over a mile without a pilot. Longley's 
model, powered by a steam engine, flew 20 to 25 miles an hour. 


Theodore Roosevelt Took to the Air on Oct. 11, 1910, 
when he flew with Arch Hoxsey in St. Louis, Mo. Roosevelt olmost 
fell out of the airplane while waving to the crowds below. 
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power to бу an 


114 ben, 25 min. 
1923 (Mey 2-3), in. Cobley G. ond Joha А. Mocready 
mode e ru Magia bens now fork Senn 


1928 (Avg. 19-20}. Arthur Goebel flew from Lor Angeles to 
long blond, New York, in 18 hex, 58 min. 

1930 (Mov. 24-Dec. 1]. Ruth Nichol flew the first Iromsconfieentol 
fight mode by a women from Mineolo, N.Y., to Burbonk, 
Colt, in 16 bes, 59 min, 30 sec. flying time. 

1932 (Mov. 14]. Roscoe Torner few from Floyd Bennett 
МУ, to Berbonk, Сой. 2,470 mi, in 12 hrs, 33 min. 

1937 Uon. 19). Howard Hughes flew from Burbonk, Coli, to 
Nework, NJ, 2,453 mi, in 7 hes, 28 min, 25 sec. 

1946 (Jon. 261. W.H. Council few o jet fighter from Los Angeles 
to New York, 2,453 mi, in 4 hrs, 13 min, 26 sec. 

1955 (Mor. 9). Ut. Col. Robert R. Scott few on F-B4F Thunder- 
steeok jet from Los Angeles to New York in 3 hrs, 46 min, 


worite-to-senset, round-trip in on F-86A Sobre 
PETI Жы шј = ud 


1957 (Nov. 27). Robert M. Sweet flew on F-101 
mane Copt. on Voodoo 


т a Fe 
ее an 
„ И was driven by a бок Бб 

io а veram engine, and looked like 
witnewes claimed this Bew a 
ing. In 1091, Ader built another рі. 
be chimed few to a height of 60 fer 
Ader with building the fi «x 
witnewes never agreed about the ns 


Might 

Sir Hiram Maxim (1840-1915 
machine gun, built a multiwirg | 
1893. A steam engine with twin | 


- It weighed more than 5,000 |» 
flying machine built up to к 
chine ran the ground on а track, И 
signs of having some lifting power never 
flew off the ground. 


Samuel P. Langley (1834-1905) |. 


Rovund-the-World Fig. 


1924 (April 6-Sept. 28). Two U.S. Army 
first round-the-world fight, 26,345 - 
total fying time wos 363 hr, 7 = 


1931 (hne 23-July 1). Wiley Post ond »orold oe 
around the world, 15,474 mi, in 8 co yx, 15 мъ, SI 


1933 [uty 15-22). Wiley Post mode the ^u solo 
world fight, 15,596 mi, in 7 days, ^ ^, 49 mik 


1938 (July 10-14). Howord Hughes and © crew of few 
Ground the world, 15,432 mi, in 3 ocv. 19 мъ, М 
1947 (Aug. 7.10]. Мот Р. Odom flew «- - oround the vt 
19,645 mi, in 3 days, 1 hr, 5 min 
1949 (Feb. 26-March 2). Capt. Jomes Gollogher ond е 
13 other U.S. Air Force men mode the ‘vit nonstop rtm 


flight. They flew 23,452 ni. in 3 doyr 22 № 
1 min. Their 8-50 wos refueled four toes in the OF. 


1957 (Jon. 16-18). Three U.S. Air Force B-52 jet bombers f 
monded by Мој. Gen. Archie J. Old, Jr, few sont 
Ground the world, 24,325 mi, in 45 hrs, 19 min. 


Transatiantic Flights 
1919 (May 8-31). Lt. Comdr. Albert C. Read ond five otter S$ 
Navy and Coost Guard cirmen made the first 
fight, 4,500 mi, from Rockaway, N.Y, to РУМИЙ 
England. 


phones mpte 
^ 1754. 


1919 (une 14-15). Copt. John Alcock and Lieut. Аи wh 
Brown of Great Britain made the first nonstop vr 
fight, 1,936 mi, from Newfoundland to Irelond, is ! 

12 min. 


1922 (Mar. 30-June 17). Socadura Cabral ond бог! Cont 


of Portugal made the first flight across the 
from Portugal to Brazil, 4,293 mi., in four hop 


1926 (Jan. 22-Feb. 10). Ramón Franco of Spain ond Mm 
companions made the first flight from Spain to Age 
6,290 mi., in 61 hes., 44 min. 

1927 (May 20-21). Charles A. Lindbergh mode 
nonstop flight from New York to Poris, 
33 hrs., 30 min. 

1927 (June 4-5). Clarence D. Chamberlin flew from Long M^ 

N.Y., to Eisleben, Germany, 3,911 mi., in 43 brs- 


the fe # 
3,610 m. * 
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WF Юа. 14.) che Corte and Мне (абиба 
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1998 Aet 12 coe ron Hventeld. Merman Koshi, end 
Сафа bome coe made he few oasis 
of Me Mero soos from Dublin, keland, te Qrosniy 
мна oh 2.070 mû, i» 36 ben, 30 =>. 

WIN une 17.11 anebo Earhart become the бру women te 
Py he Ane >e wos 0 ponenger with Wany Seite 
"чөө. ‘rom Mewtoundiend № Weer 

PPP Oy 3-8 ^ T erroris ond Corio P. del Prete few vtm. 
wem from сора 4,466 mi, in $1 мъ, 99 min. 

PPP? tow. 24-27 О 110 Reiner ond frencince lgleves few 
кее. ^^, to Воно, rer, 4,100 mi, in 43 мъ, 

1902 (меу 20.21. Amott foror! made the firi volo tom- 
msk fig 0, o women, Newfoundland te lordom 
Gry, kelana. in 14 hes, S4 min. 

1929 lune 24). носа E Gray piloted the м remetiontic 


Pegler cnc! Fight from New York Io Seuhonplen, 
Ingrama 
IPSS (лр. 26). в p Beomont ond crew mode o onesie 


707 jet olrfiner few from New York 
fo Pari in 7 hex, | min. 
lapri 9. A Boeing 707 jet okiiner strecked from New 
не Vark City to London in Shen, 25 min. 
\ May 26]. мо; мот R. Payne piloted o US. Ak Force 
V-58 Mettler jet bomber from New York to Poris in 3 hes, 
19 min, 51 sec. 


Transpacific Flights 
TPI? (hne 28-29). Lis, Albert F. 
$ Maand mode the frst fight from Colifornia to Мей, 
im 407 mi, in 25 heı, 50 min. 
Ому 14-15). Emory Bronte ond Етен L. Smith few from 
Сой. to Molokai, Hawaii, 2,340 mi, in 25] Мз. 
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LATIN 1 
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em— bem Pace te Cede 
1935 boc. 22.066 Û Baum C Muss Rew the few 
еі bereme tar Pearu sore td 
1944 ера. 2. Ома. 11. Memes D. Orres amd a crew of Aros 
LASS AAA 
Селе, Otis, 11,234 mû, i» $5 Mov. 10 mim 
123 la Camm. James P. Pruitt ew a Mery tein ды 
буеннан» kon Hewal № Californie, 2.498 mi, 
in d uw, 12 m 
1958 (ду 31-Aug. IL Merios "Par" Belling pisted © single 
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Peter Fights 


1926 (меу 8 V. Adm. Ване E Byrd amd Piopd bamen few 
trom Sphbergen ho the Math Pole ond bach, 1,545 mi, 
LALL S 30 nin. 

1929 Dov. 28-001. имана E Byrd, borse Bachem, Марс hune, 


1903 WRIGHT BROTHERS 


Wing spen—40'4" 
length —211* 


AIRPLANES ТНА 


The Wright ade the first 

successful airplane flight on 

Dec. 17, 1903, ot Hawk, N.C. 
ч, 


1910 NIEUPORT 
909 LOUIS stino 


я 


(Wing spon— ИТ 
Length —23) 


(Wing span—23'6"; 
Length —28'37) 


This French monoplane was one of 
Ihe first streamlined airplanes. 
| flew о! about 80 miles an hour. 


Frenchman Louis Blériot тей 
the first flight across the Enp 


1918 CURTISS JENNY lish Chonnel on July 25, 190 


Wing span—43'7" 
Length —27'4* 


1919 VICKERS 3 


U.S. Army pilots flew these bi- 
planes on the first continuously 
scheduled airmail service. 


* Wing span—6? 

Length—42% 
John Alcock and Arthur Brew: 
made the first nonstop irom 
atlantic flight in a British bomb 


U.S. Navy and Coast Guard Wing span—126' 
fliers made the first transatlantic Length—67'35" 
airplane flight in May, 1919. 


1924 DOUGLAS 
CHICAGO = 


Length—35'6” 


Four U.S. Army “World Cruis- 
ers" made the first round- 


Wing span—79'8" 
Length—49'1" 
Oakley G. Kelly and John A. 
Macready made the first nonstop 
flight across the United States. 


«АШ Boo KE) JOSEPHINE FORD 
| Е FOKKER BYRD arctic exreormion 
- ра = 


IRIT OF ST. LOUIS 


Wing span—46' 
Length—27'8" 


irst man to fly alone оп a non- 
stop flight across the Atlantic. 
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1960 NORTH AMERICAN X19 


Wing ipea- 27 
Кж» — 39 


i RY CUM 


The U.S. Air Force t experimental X-15$ was the fret 
plane designed to corry it pile! te the fringes of оросо 


= 1947 BHL X-1 


_ 1952 DE HAVILLAND COMET E 


— 


Wing spon 28 
length — 31 


Charles E. Yeager, piloting the rocket-powered 
Х-1, was the first mon to Пу faster than sound. 
ice began in 1952 between 


london and South Africa. э 
1936 DOUGLAS DC-3 Wing spon —95* 
1 Pr — Length—65 


One of the world’s greatest airplanes, the 
DC-3 come into service in 1936, and is 
НИ used on airlines throughout the world. 


1931 BELLANCA MISS VEEDOL 


Hugh Herndon and Clyde Е. Pangborn Bacam the 
first pilots to cross the Pacific nonstop 
" flew from Tokyo, Japan, to Wenatchee, ` 


he plane that flew 
from the U.S. to the Philippines on the 
first regular airmail flight across the Pacific. 


1933 LOCKHEED WINNIE MAE 
| Wing 5рап—41' 


—27'6 


Wing span—70' 
Length—49'10* 


ki Aircraft Corp 
Airplanes of the Future may be powered like this "aerial 
; " i Il horizontal propellers that 
jeep." Its body contains two sma з 
о ond three HERMAN R. enable the wingless craft to take off and land vertically. 


others were the first men у 
to fly over the South Pole. Bollin 
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thousand glider flights. Sometimes they stayed in the 
air longer than one minute. Several times during this 
period, the brothers glided about 600 feet. 

The First Airplane Flight. The Wrights next began to 
build a true airplane driven by a gasoline engine. They 
built a biplane and designed their own propellers and 
engine. It was considerably larger than the 1902 glider. 

The wings, with a span of 40} feet, consisted of 
wooden frames covered with cotton fabric. The control 
surfaces were covered with linen. Wooden struts braced 
with piano wire held the wings one above the other. 
The pilot lay on his stomach in the middle of the lower 
wing. A 4-cylinder, 12-horsepower engine was mounted 
to the right of the pilot. A gasoline tank above his head 
held less than а gallon of fuel. Sprockets and chains 
similar to those on bicycles connected the engine to 
two pusher-type wooden propellers that rotated in 
opposite directions. The plane had no wheels. It used 
skids for landing. In taking off, the Wrights put the 
plane on a small truck that rolled along a 60-foot rail. 
When the plane gathered enough speed to rise into the 
air, it left the truck behind. The wing controls were 
operated by wires attached to a belt across the pilot's 
hips. To go left or right, the pilot twisted the wings by 
moving his hips from side to side. To go up or down, he 
tilted the elevator surface directly in front of him. The 
plane and pilot together weighed only about 750 pounds. 

The Wright brothers assembled the plane late in 

1903. On December 14, they tossed a coin to see who 
would pilot the plane on the first flight. Wilbur won, 
but something went wrong on the take-off and the plane 
settled to the ground after stalling in the air. Minor 
repairs were needed, and the brothers could not attempt 
another flight until December 17. This time it was 
Onville's turn to pilot the plane, and he succeeded in 
making a short flight. It lasted 12 seconds and the air- 
plane traveled 120 feet. Historians consider this the 
first successful flight made by an airplane carrying a 
human being. Only three or four newspapers reported 
the event the next morning, and their accounts of the 
flight were inaccurate. The press did not consider the 
event important! 

After the first flight, the brothers made three more 
on the same day. Then a gust of wind struck their plane 
as it rested on the ground and turned it over. This dam- 
aged the airplane so badly that it could not be flown 
again that year. 

The Wrights returned to Dayton, where they con- 
tinued to work on their airplane. The sight of a plane in 
flight became common in the neighborhood, but the 
activities of the Wrights aroused little attention. 

Nevertheless, the brothers spent most of their time 
working on the airplane. In 1905, they flew a plane in a 
large circle. Once they covered 24.2 miles in 38 minutes. 

Pioneer Fliers. The Wright brothers’ success inspired 
many others to build and fly airplanes. In the early 
1900's, fliers risked their lives almost daily to set 
records, to compete for aviation prizes of thousands of 
dollars, and to learn more about flying. Many biog- 
raphies of these pilots end with the words “killed in an 
airplane crash.” ‘These daredevils flew unreliable planes 
and knew little about weather. Actually, they knew 
little even about flying. 
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Lieutenant Thomas E. Selfridge 
U.S. Army Signal Corps was the fi 
an airplane crash. Selfridge had tx 
flying as a member of the Aerial Exp 
headed by Alexander Graham Bel! 
telephone. Bell helped build some 
planes. Selfridge was appointed on 
to judge the military value of the \\ 
plane, In a flight with Orville Wrigh: 
a propeller broke 75 feet in the air. | 
killing Selfridge and severely injuri: 

Glenn Н. Curtiss (1878-1930), soother member) 
Bell's association, pioneered many aviation dew 
ments. He and the airplanes he helped design, Бей 
ning in 1908, set record after record and won prize ali 
prize. His airplanes were the first (о use ailerons 
control surfaces. Curtiss especially developed ѕеарі 
and military planes. A third member of Bell's gm 
John A. D. McCurdy (1886- ), received and 
the first airplane radio messages, over Sheepshead 
N.Y., in August, 1910. 

In the meantime, flying made great progress in Fras 
Alberto Santos-Dumont (1873-1932), a wealthy Bg 
zilian, made the first airplane flight in France on 
22, 1906. Louis Blériot (1872-1936) inde the first in 
national flight. He flew across the English Chan 
from France to England in 37 minutes on July 25, 19 
Blériot became a prominent airplane manufacturer 
France. He was the first to build monoplanes with ЇЙ 
engine in front, a stabilizing tail at the rear, and œ 
trols attached to a stick for the pilot. Henri Fam 
(1874-1934) of France made many daring flights, 1 
cluding the first night flight in 1910. The first fligh 
higher than 3,000 feet was made in 1910 by the Fre 
flier Hubert Latham (1883-1912). Charles S. Rolls(18 
1910), a British air pioneer, in 1910 made the first 20 
stop, round-trip flight over the English Channel. | 

In the United States, airplane races, competition’ 
and exhibitions were held in many cities. The М 
Flying Team, organized to demonstrate the Wag 
brothers’ planes, established many altitude, end ra 
and distance records. Two of its star pilots, Ralp 
Johnstone (1886-1910) and Arch Hoxsey (1884-1919 
died in crashes within a month of each other. 
Curtiss Exhibition Company also put on airplane 
A Curtiss pilot, Eugene Ely (1886-1911), made the f 
shipboard take-off when he flew from the deck of ! 
cruiser Birmingham on Nov. 14, 1910. d 

On April 16, 1912, Harriet Quimby (1884-1912). 1 
first licensed woman pilot in the United States, becat 
the first woman to fly the English Channel. She 
later that year when she and a passenger fell out of he 
airplane 2,000 feet above Boston harbor. z 

On Sept. 23, 1911, the first officially approved airm 
in the United States was flown during the Internatio p 
Aviation Tournament at Garden City, N.Y. y 
Paul Beck of the U.S. Army piloted the plane, y 
Postmaster General Frank Hitchcock carried the Я 
bag of airmail. That same year, Calbraith P. Rom 
(1879-1912) made the first transcontinental Ваше 
the United States, from Sheepshead Вау, N34 " 
Long Beach, Calif., in 84 days. His actual time 1 
air was 3 days, то hours, and 14 minutes. 3 

Fearless pioneer fliers learned they could mak 8 
planes do acrobatics, or stunts. Adolphe Pégoud (1 


in Sept. 17, f 
е plane сп 
Wright. 


ниў), а French ; tot, proved in 1913 that a plane could 
be oun upside own. The next year, a Curtis exhibi- 
бов pilot, Line's Beachey (1887-1915), “looped the 
loop" more than | оо times. Beachey also demonstrated 
the tail spin, > few inside a building. In 1915, 
Lieutenant Man | comelmann (1890-1916) of Germany 
елемей the /- -mann turn, a combination half loop 
and half roll. 


During World Wor I, airplanes improved tremendously. 


When the war ‘gan, the planes had crude, open. 
framework bod. ind no movable rudders. But their 
we in acrial zhghts," artillery observation, and 
bombing raids г иса more tical design. See Am 


prac! 

Foscx(World W: 1);WorLo War I(TheWarinthe Air). 
Experience кис during the war led manufacturers 
to make constan! improvements in the design and con- 
suction of aircraft and engines. Glenn L. Martin 
(1886-1955), who had started building airplanes in 1909, 
produced bombers of advanced design in 1918. Не used 
two powerful new 400-horsepower Liberty engines in 
each bomber. Donald Wills Douglas (1892- ), chief 


engineer for Martin during the war, organized his own 
airplane manufacturing company in 1920. William E. 
Boeing (1881-1055) began building planes in Seattle, 
Wash., during the war. 


Anthony Н. C. Fokker (1890-1939), of The Nether- 
lands, built outs: inding military planes for Germany. 


After the war, l- came to the United States to build 
> шї! гу aircraft. In Russia, Igor I. Sikorsky 
L ) bui the first four-engine plane. He also 
came to the United States after World War I. These 
manufacturers and others, including Chance M. Vought 


(1890-1930), who had gained experience through the 
war, began to m.:ke airplanes that were safer and more 
useful than any previous ones. 

The Airplane Comes of Age. After World War I, non- 
мор transcontinental, transoceanic, and polar flights 
kept aviation news on the front pages of newspapers. 
The work of hundreds of engineers, desi and 
manufacturers sicadily improved the power, speed, and 
safety of airplancs. In 1924, George Н. Prudden (1891- 

) and William B. Stout (1880-1956) designed a suc- 
cessful all-metal airplane, the Ford trimotor transport. 
With this plane Henry Ford inaugurated the Ford Air 
Transport, a regularly scheduled airline, in 1925. It 
operated between Detroit and Cleveland, and Chicago 
and Detroit. In February, 1926, Ford Air Transport flew 
the first airmail to be carried in the United States by a 
private company. 

‚ The development of monocoque, or tubelike construc- 
“on, had an important effect in the improvement of 
airplanes. This type of fuselage uses the metal covering 
to carry the load, and needs only vertical bulkheads as 
reinforcement. Previous planes required extensive cross 

that produced additional weight and waste 
‘pace. The Lockheed Vega, produced in 1927, was the 

! commercial plane with monocoque construction. 
" ез А. Lindbergh (1902- ) became the most 

mous flier of the 1920’s. On May 20, 1927, he took off 
Es 3 nonstop solo flight from New York City and headed 
ray the Atlantic Ocean for Paris. His plane, the Spirit 

t. Louis, was only a little larger than the Wright 

H 2 first plane. When he landed at Le Bourget 
Ф пеаг Paris 331 hours later, he convinced millions 

Persons that the airplane had come of age. More and 


the design of 
Manufacturers reduced drag considerably. They 
smoothed the by 


Douglas DC-3 made its first flight from 
Chicago to New York City in July, 1936, it provided 
greater speed, safety, and economy for commercial fly- 
ing. This plane was the first to combine all the important 
features introduced during the previous 25 years. The 
DC-3 had two sets of controls, as well as the Sperry 
gyroscope automatic pilot (see Сукориот). Within 18 
months after the first appearance of the DC-3, it became 


Flying 
French Legion of Honor made her a Chevalier (sec 
Decorations AND Mepats [France]). Millions of per- 
sons mourned her tragic disappearance over the Pacific 
Ocean during a round-the-world flight. 

During World War Il, the United States built more air- 
planes than anyone had ever believed possible. In 1940, 
President Franklin D. Roosevelt announced an aircraft- 

uction program for 50,000 military airplanes a year. 

The United States had not produced that many air- 

in the 37 years since the Wright brothers’ first 

flight. In 1942, however, annual production reached a 

rate of 47,000 planes, and two years later it soared to 

more than 96,000. More than 303,000 planes were pro- 
duced from 1940 to 1945. , 

New military strategy spurred constant improvement 
of the airplane's speed and range. By 1944, daylight 
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precision bombing over Germany had become possible 
through the development of the Boeing Flying Fortress 
bombers and long-range fighter escorts. Between 1943 
and 1944, the range of fighter escorts increased by about 
500 miles. The B-29 Superfortress, the most advanced 
airplane developed by the United States during the 
war, helped bring about the final defeat of Japan, 
because it could fly tons of bombs long distances. A 
Superfortress dropped the first atomic bombs on Japan 
in August, 1945. 

Aircraft designers realized the possibilities of jet- 
propelled planes during the war. As сапу аз 1939, а 
Jet-powered plane was test-flown in Germany. Frank 
Whittle of Great Britain designed a jet plane engine in 
1930 and produced one that performed successfully in 
1941. Before the end of the war, the Germans flew jet- 
propelled Messerschmitt fighters. However, Germany 
had too few jets to affect the outcome of the war. 

The transportation of passengers and cargo by air- 
plane became common. The United States Air Trans- 
port Command proved the superiority of the airplane by 
such difficult assignments as flying supplies over the 
Himalaya Mountains between India and China. 

The Jet Age. After World War П, aircraft designers 
made swift progress in the development of jet-propelled 
planes. Airplane companies in Great Britain benefited 
from their longer experience with jet propulsion, and 
produced the first jet-propelled civilian transports. The 
De Havilland Comets began the first jet air service 
between London and South Africa in May, 1952. 

However, airplane design and construction had not 
kept pace with the new developments in propulsion. 
The British Comets suffered a series of disastrous crashes 
that experts blamed on “metal fatigue,” or the failure 
of metal to withstand constant stress. New designs and 
new materials had to be found for jet airliners. 

The aircraft industry in the United States directed 
most of its efforts toward perfecting jet propulsion in 
military planes. In June, 1950, the first battles between 
jet fighters took place over Korea. By 1957, the U.S. Air 
Force had retired its last propeller-driven fighter plane. 
Speedy military jets established record after record in 
nonstop flights across the oceans and around the world. 
Big tanker planes made these flights possible as tech- 


ALTITUDE RECORDS 


Height (ft.) Year Aviator Country 
361. ... Wilbur Wright........ U.S. 
20,079. - . Georges Legagneux..... France 

33:118... R. Ww. Schroeder....... U.S. 

41,795. ....Willi Neuenhofen,..... Сегтапу 
43,166.... .... Apollo Soucek......... U.S. 
49,944....1936....Е. R. D. Swain. ....... G.B. 
56,046... .1938. . . . Mario Pezzi........... Italy 
59,445 |...1948... John Cunningham..... G.B. 
79,494*1..1951.... William Bridgeman..... U.S. 
83,235 * 1.1953... . Marion E. Carl........ U.S. 
90,000*1..1954.... Arthur Murray. ....... U.S. 
65,8891. ..1955.. . Walter Е. Gibb....... .G.B. 
126,200*1..1956... . Milburn С. Арест U.S. 
91,2431...1958... . Howard C. Johnson....U.S. 
103,389 1959....]oe B. Jordan.......... U.S. 
136,500 *}. . 1960. . . Robert M. White. ..... .U.S. 
169,000*f..1961... Joseph A. Walker...... U.S. 


*Not officially checked by the Fédération Aéronautique Internationale or 
the National Aeronautic Association. tJet plane. Rocket plane. 
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SPEED RECORDS—LAND PLANES 
Year Aviator 
66. ...1906.. . Alberto Santos 
18....1912. . . Jules Védrines 
222.97. . . .1922. . . William Mitch« T 
294.38....1932.. . James Н. Doolittle... .. 
304.98 і 
22 


Dumont 


..1933.. . James Wedel! 


469.22....1939. . . Fritz Wendel 

606.251. ..1945. ..H. J. Wilson 

670.981 f. .1948. . . Richard L. Johnson 
1,238 *{....1951...У/ИНат Bridgenian S 

755.149 1..1953. . . Frank К. Everest, Jr... 
1,600*t....1953... . Charles E. Yeager 
1,132.136 f. 1956. . .L. P. Twiss. A 
1,900*1....1956. .. Frank К. Everest. Jr..... 
2,250*1....1956... Milburn С. Apt 
1,207.6 1....1957.. . Adrian E. Drew 
1,404.09 1. ..1958. .. Walter W. Irwin. ....., 
1,525.965}. 1959. . . Joseph W. Rogers 
2,196*1.....1960... Joseph A. Walker 


3,603*1.. .. 1961... Robert M. White 
3,645*1.....1961.. Joseph A. Walker 


*Not officially clocked by the Fédération Aérono: 
the National Aeronautic Association. Het p 


ENDURANCE RECORDS 


Hr. Min. Year Aviator 
2  20...1908...Wilbur Wright 
8  13...1910...Henri C. Farman. . 
24  19...1920...Lucien Bassoutrot 
and Jean Bernard...., 
36 5...1923...Ј. A. Macready and 
О. С. КеПу.... 
150 40*. .1929...Саг| Spaatz and 
Іа С. Eaker......:.00m 
246 43*..1929...L. W. Mendel! and 
В. B. Reinhart. ......3 
647  28*..1930...Dale Jackson and 
Forest O'Brine.......- Us 
653 34*..1935...Е. and A. Кеуз......... U 
1,124  14*..1949., . Woody Jongeward and 
Robert Woodhouse. ... Us 
1,200 18*..1958... James Heth and 
William Burkhart..... 
15500 елы, 1959... Robert Timm and 
John’ Cook. .......- vem 


*Refueled during flight. - 
— NONSTOP DISTANCE RECORDS WITHOUT REFUELINI 


оола Year Aviator Country Flight 

mi.) 

1,890 1919 John Alcock,....G.B....St. John’s 
Arthur Brown Мем 


land, to 
2,516 1923 J.A. Macready,..U.S.... 
O. G. Kelly 
3,610 1927 C.A.Lindbergh..U.S.... 
3,911 1927 С. Chamberlin,..U.S.... 
C. A. Levine 
German 
4,467 1928 Arturo Ferrarin,. Italy... Rome, Ital 
C. P. del Prete to To 
Brazil 
4,912 1929 D. Coste,....... France Paris to 
M. Bellonte Ch 
5,657 1933 Р. Codos,....... France New York C 
M. Rossi ; 
7,916 1945 С. S. Irvine,. . .. U.S. 
G. R. Stanley 
11,236 1946 T. D. Davies,. . .U.S.... 
U.S. Navy crew 


Airplane Compony, Convair Division of General 
samica Corporu tion, Douglas Aircraft E E 
Lockheed Айс: «(t Corporation, Senne pania e 
19505 to prod jct-powered airliners. race to 
offer complete x service began for major airlines in the 
United States. | British-made Vickers Viscount turbo- 
peops had flow» in airline service in the United States 
since the mid /5. But American-made jet transports 
did not begin 1:05 passengers until A thee Pa 
American Wc \irways began jet service overseas. An 
American Ан Boeing 707 started transcontinental 
jet passenger service in January, 1959. 

Many new problems arose during the change to jet 
transports, Airlines weighed the advantages of the 


higher speeds of ‘urbojets and the greater economy of 
turboprops. Problems also arose in the handling of big 
jet transports in already overcrowded airport traffic. 
Longer runways were needed, and other facili 
needed improvement. The loud noise of j engines 
annoyed persons living near airports, and engineers 
worked to develop quieter running engines. By 1959, 
the use of jets hd become firmly established. 
Supersonic Flight. Capt. Charles E. Yeager flew the 
first supersonic их ket-powered airplane, the Bell X-1, in 
1947. With зир sonic flight, airplane engineers faced 
new problems. [hey had to build stronger and more 
powerful airplancs to stand such high speeds. 
also sought new ways to increase a plane’s lift by con- 


trolling the layer of air next to the wings (see AERODY- 
NAMIGS [Bound.::\-Layer Control]). The “heat barrier” 
also presented а problem. Flying at Mach 2 (about 1,400 
miles per hour, or more than twice the speed of sound), 


а plane creates а temperature of about 212°F., the tem- 
Perature of boiling water. At Mach 3, temperatures go 
up to 500°F., and at Mach 4 the external surface of a 
plane must withstand a temperature of 1,000°F. Experi- 
ments with cooling. new metals, and problems 
have been of стелт importance in supersonic flight. Зее 
AERODYNAMICS (Mach Number). 

Research for the Future. Experimental models of 
convertiplanes, or VTOL planes, have been successfully 
tested. When engineers perfect them, these planes will 
find wide use in both civilian and military flying be- 
cause they can land and take off in small areas. Some 
у TOL planes stand on their tails with the nose pointing 
straight up when they are on the ground. Others have 
engines that turn upwards when the plane takes off or 

and that face forward when the plane is in flight. 

VTOL planes have large wing flaps that force 

the blast of air from the propellers straight down, caus- 

ing the plane to take off and land vertically. The ducted 

^ principle of flight, first used in the flying platforms 

‘veloped in 1955, may also find wide use іп VTOL 
aircraft. See DUCTED FAN PRINCIPLE OF FLIGHT. 

Engineers have designed rocket-powered airplanes 

Space travel. The X-1 5, an experimental rocket, was 
cduled to fly to the edge of space in 1959. Other 

j perimental plans call for research into the use of 
tomic energy to power airplanes. Scientists believe 
may even find a way to harness electromagnetic 

ae similar to that of light to power future aircraft 
Spaceships. See SPACE TRAVEL. LESLIE A. BRYAN 
Critically reviewed by H. E. MEHRENS and Icor I. SIKORSKY. 


AIRPLANE 
Related Articles in Мока о Boos include: 


Boos rites 


An alphabetical lit of biographies relating to air- 
piane appears under the heading Air Pioneers in the 
section of the Reano axe Ўтору Gume. 


Aircraft Instruments G Pr 
Earth Inductor One Mer 
Compas Starter 
Gasoline Engine ie Propulsion d 5 
Gyropilot charger 
Unct strap 

Federal Aviation Agency 
Air Force Nm Asocia- 
Air Force, United States tion, National 
Air Mail and Air Expres Invention (Inventions for 
Aircraft the Future) 
Airline et Stream 
Airport ational Aeronautics and 
ныр ( ) Space Administration 

Energy (picture: Parachute 
A Radar 
A Medicine Radio Beacon 
Civil Acronautics Board Radio Control 
Civil Air Patrol Streamlining 
Convertiplane 
Outline 


A. For Personal Use D. For Travel 
B. In Business E. In Government 
C. On the Farm 
Il. Kinds of Airplanes 
A. Light Planes В. Airliners C. Cargo Planes 
Ш. A Trip in an Airliner 
A. the Plane F. Taking Off 
B. Planning the Flight G. Flying the Course 
C. Loading the Plane . Preparing to Land 
D. Pilot and Crew І. Landing the Plane 


IV. Airplane Parts and How They Work 
A. i F. Controls 


B. Propellers G. Landing Gear 
C. Wings H. Instruments and 
. Body Safety Devices 
E. Tail Assembly І. The Electrical System 
V. Building an Airplane 
A. Design and Testing C. Assembling 


B. Manufacturing the Parts 
VI. The Airplane Industry 
VII. Development of the Airplane 


Questions 


How has the airplane changed our way of life? 

What are some of the things an airline pilot must do 
before taking off? 

How do farmers use airplanes? 

Who made the first airplane flight? When? Where? 
How far did he fly? B , 

How do gasoline engines in airplanes differ from 
those in automobiles? 

What is meant by cruising speed? 

Why can rocket engines run at full speed for only a 
short time? ү 

Who made the first round-the-world flight? 

Who made the first solo round-the-world flight? 

What is a tractor airplane? 

Why does an airline pilot retract the landing gear as 
soon as possible after taking off? > 
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AIRPLANE MODEL 


Flying Model Airplanes à on exciting sport. Model thet Ay 
ore equipped with rubber-bond motors or minioture gasoline 
engines. Rubber-bond model cre uwolly flown with no controls 
But mort gosoline models have wire control that allow the hobby- 
its to moke the plones dive or climb os they whirl around them 


AIRPLANE MODEL із a «mall airplane c pied after 


са a, or designed to show what new types of 


OK икс «nen € are built 

апе п $ a hobby of 
u Yresons ing Sometimes this 
hobby helps in choosing a Many leading 


ncc builders of 


y find employ- 


mechanics 


ation v 


riters, or 
x: model builders sell their models 
industry 


uses model 


aircraft in 
у films 


Before an airplane is built, a nor 


making п 


ing, full-size model 
de. It is usually made of wood or paper, and is 


called a m up. The designer uses it in placing such 


equipment as seats, controls, and instruments 
Research models of aircraft are usually tested in wind 
These are machines through which controlled 
currents of air are blown. Research models also are 
dropped by airplanes flying at great heights, and data 


on the flight is transmitted by radio. Delicate instru- 
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ments and cameras record data or xicis 
the wings of airplanes flown at | is 
powered models are sometimes guid ad» 


Their flights are recorded on vic $ for 


Types of Models 


The simplest types of airplane models usually h 
stick fuselage to which the wing, tail 
gear, and propeller are attached. Ge 
powered by twisted rubber bands tł 
when they unwind. Scale 
nonflying type, are accurate ‹ opies of 


models, both the flymg 


addition to rubber bands for power, sor 
gasoline, 


‚ ог carbon-dioxide engin с 
Builders of flying models try to make their planet 
yet as sturdy and well-balanced as possible. The bs 
of nonflying models are interested in the beauty 
accurate detail of their handicraft. за 
In the late 1950's, the radio-controlled пк cd 
plane became popular. This model is much large 4 
other types, being about 5 feet long. The plane сап 


The Ruobber-Bond Motor, bove в 
stretched between the prop a tall hook. 


MODEL AIRPLANES 


fascinating hobby for thousands of persons. 
Many models are exact copies of real planes. 


о 


Comet Model Wobbyceraft, Ine. 
Consolidated Vultee Vengeance 
(Balsa Wood and Paper—Flying) 


Flight Trainer 
(Plastic—Flying) 


P-40 Flying Tiger 
(Plastic—Flying) 


S.P.A.D. 13 
(Plastic—Nonflyi ng) 


Revell, Ine, 


Boeing 707 
(Plastic—Nonflying) 


` 
Revell, Ine. 


AD-6 Skyraider 
(Plastic—Nonflying) 


Revell, Inc. 


all three views of the model befor 

Tools and Materials. The mode! builder 
sharp knife, a safety razor blade, а рай of peg 
pliers, scissors, pencils, a ruler, several grades 
paper, a small paint brush, and waxed paper, D 
boards are ideal to work on. 

The basic material used in maki 
balsa wood. This wood is light, bu 
cut and shape, and can be given а 


he sets № 


g aircraft п 
ugh. И № 
nooth 


sandpaper. Balsa wood may be bouwht in thin 
in strips of various lengths and widths, and ii 
blocks. There are three chief grades— soft, medi 
hard Бава. Nonflying models are usually са 


solid blocks of soft balsa. The medium grade is u 
such parts as wing ribs and tail surface outline 
Propellers are usually carved from hard grade bal 
very rapid-drying, colorless cement is used to jg 
various balsa parts together. 

Flying models are covered with « light, but 
grade of tissue paper, or with very light silk. These 
of coverings are stretched and waterproofed by app 
two or more coats of quick-drying liquid that f 
builders call dope. Coverings for indoor models m 
made from a thin plastic liquid called microf 
small quantity of microfilm is poured on 
spreads and hardens into a thin film. The 
is then lifted from the water with « wire hoop 
applied to the framework of the aircraft model у 
little water. The edges of the microfilm are trin 
off neatly with a hot wire. Flying models also mi 
built of lightweight metal or plastic. Plastic 
are usually molded to resemble the full-scale plane} 
closely. They need only a few steps to assemble. 

Construction of the Model. The foll: wing paragi 
will tell you how to build a model plane. P 
plans or blueprints on a drawing board or some û 
level space. Protect the plans by covering them 
sheet of waxed paper. Take the sheet of balsa wood! 
cut out the aircraft parts. Be careful to follow 1 
line of the plans exactly. Then pin the cutout pico 
wood over the outlines of the plans. The pins she 
Cross over the strips of balsa without piercing the 
When the balsa parts are in place, cement them 
gether and allow to dry thoroughly. Test each pa 
strength. The fuselage must be able to stand the s 
of the motor. Other parts must be so sturdy that’ 
will not warp when the tissue-paper covering and d 
are applied. Now put the tissue paper on the m 
carefully. To avoid wrinkling, sprinkle the paper lig 
with water so that it will shrink and fit tightly. Pim 
tail and wing surfaces to the board so that they! 
not warp. Apply at least two coats of thin dope ta 
model. This makes the paper smooth and tough. 

After you have completed and covered the val 
parts, assemble them and cement them into posita 
If the plane has a rubber-band motor, attach it tof 
propeller shaft and the tail block of the model by ho 

Flying the Model. The model should balance Wl 
held by two fingertips at a point one third of the 
back of the leading edge of the wing. If it does not à 
a small lump of modeling clay to the nose or tail to mi 
the fuselage rest level, Then hold the model at shoul 
height and launch it into a glide with a gentle t 
Properly assembled and balanced, it will glide @ 
smooth course to an easy landing. If it points its ПОХ 


the sky, hoses speed, and falls, it is stalling. The tail is 


wo heavy. Add wright in the nose. If continues, 
warp tbe trailin cige of the horizontal tail down slight- 
by. If the mode! г. sc-dives to the ground, the nose is too 
heavy. Weight :::: be added to the tail, or the tail may 


be bent upward \ foving the wings forward or backward 


aho may help | lance the model. If the model turns 
fot one side |- ‘ic other and spins to the ground, the 
radder may be iset, or the wings are not in line. The 
wings should Ix ı» arped so that both are at exactly the 
same angle fron: ihe fuselage. 
Model Contests 

Flying mode! ‹ ontests are called meets, Exhibitions are 
айю held for nontiving models. Indoor flying meets are 
held in buildings large enough to give the aircraft 


models full room to fly. Some models may climb to a 
height of 125 fect. The indoor flying models are usually 
very light, weighing as little as one tenth of an ounce. 
They fly slowly and remain in the air from 8 to 25 
minutes. 

Outdoor mecs are held in fields without obstructions. 
Competitions arc usually divided into classes for free- 
flight models and control-line models. The free-flight 
models include those powered by small gasoline engines, 


models flown hy compressed-gas motors, and those 
propelled by ovisicd rubber bands. The goal of the 
builder usually i: to have his plane remain in the air 


longer than his competitors’. Sometimes the winner is 
the one whose лос] makes the longest average time for 
three flights, flying about r0 to 20 seconds. Gas models 
have flown for over an hour. One gas-powered model 
flew more than 50 miles, reaching a maximum height 
of over 8,000 feci. 

Free-flight gas models also compete to determine how 
much of a pay load, or extra weight, they can carry. The 
weight represents the load carried by commercial planes 
when they transport passengers, mail, or cargo. The 
load usually consists of balsa wood that has a lead 
insert. The size of the load varies from 4 to 16 ounces, 
depending on the size of the model. 

Models flown by rubber bands and carbon-dioxide 
motors are gencrally similar in size and weight. They 
have a weight requirement of 3 ounces total weight for 
cach 100 square inches of wing area. This tends to give 
all entries an equal chance since a light model would 
probably fly best on a fair, calm day, while on a windy, 
damp day this same lightly built model would not be 
able to withstand the elements. The goal is to attain the 
highest average duration for three flights. 

Flying models are judged equally on the basis of 50 
points for flying ability and 50 points for quality of 
Construction, Nonflying models are scored only for 
Workmanship, accuracy of details, and originality. 

Control-line models are powered by gasoline or jet 
engines and they fly in a circle about the builder. Two 

, Strong steel wires 50 to 70 feet long are attached to 
„model. The opposite ends are fastened to a handle 
Which the builder holds. The steel wires also are con- 
nected to an elevator, so that the builder can control the 
Магі and downward flight path with the same 
к le. Models are flown for speed and also for stunt 
exhibitions, Models built for speed rarely resemble full- 
sized airplanes, EMANUELE STIERI and EARL Е. STAHL 

also AIRPLANE. 


mail that his b carrying. 

His position is similar to that of the captain of a 
ship at sea, and an airline pilot is also called а captain 
Private Pilots 
Private fly their own planes for or 
business. include businessmen who fly planes from 


upon 
cruising speed, and altitude. He must also obtain all the 
necessary before the plane leaves the ground. 
It is the captain's responsibility to operate the controls 


| 


Requirements. Most i 
quirements for pilots: (1) high-school education, with 
years of college or equivalent experic 


fi 
varies from about 400 to 1,000 flying hours, which 
candidate must acquire before he applies. Pilots must 
hold commercial-pilot ratings, instrument-rating certifi- 
cates, and radio-telephone permits. They must pass the 
airline’s entrance examinations, as well as physical 
tikes А by both 5 

Training. Airlines do not hire captains directly. А 
man must first undergo copilot, or first officer, training 
for several years. Student copilots receive extensive 
training before assignment to flight duties. 

Seniority is one of the most important factors in the 
career of an airline pilot. An advancement goes to the 
man with the greatest seniority. 

Career Opportunities. А pilots pay depends on his 
base pay plus the number of hours and mileage flown, 
type of equipment used, type of terrain he flies over, and 
whether he flies during the day or night. A pilot also 
receives ground duty pay for the time he spends in 
briefing, and his expenses away from his home base. А 
copilot’s starting pay is about $400.00 a month, with 
regular and substantial increases. A captain’s pay may 
range from about $1,450 to $2,000 a month. Inter- 
national and jet flights pay a somewhat larger salary. 

Pilots on many airlines fly about 85 hours a 
month. ]онх Н. Роввлу 

See also AIRLINE. 
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AIRPORT 


A Modern Airport, such as Amon Carter Field that serves Fort Worth and Dallas, Tet 
serves as an important center of transportation in the jet age of air travel. 


AIRPORT is a place where airplanes and all other 
kinds of aircraft land and take off. It also provides 
space to load, fuel, repair, and house the aircraft, An 
airport serves aircraft in the same way that a bus station 
serves buses or a truck terminal serves trucks, A large 
airport with many planes landing and taking off may 
be called an air terminal. Pilots sometimes refer to small 


airports as airparks or airstrips. Small fields used only 
by helicopters are called heliports. es: 
The landing area at a large airport includes rm 
and taxiways. Runways are concrete or asphalt wi 
оп the ground on which aircraft land and take се 
Taxiways are paths that the aircraft follow when mov к 
from one place to another on the ground. Airport wor 


Sa nt lt a Pee. Sha FAMOUS AIRPORTS —— _ —— 


Dulles International Airport, Washington, D.C., world's 
largest civil airport, covers over 9,000 acres. 

El Alto Airport at La Paz, Bolivia, is the highest airport 
Serving commercial airlines. It is almost 14,000 feet 
above sea level. 

London Airport, the busiest airport in Europe, handles 
over 385 planes a day. More than 13,000 persons work 
at this airport. 

Midway Airport in Chicago is the world's busiest air- 


port. On an average day, one plane lands or takes off 


about every minute. 

Montreal Airport, the most active airport in Canada, 
handles more than 700 planes a day. Many transatlantic 
flights pass through Montreal. 

New York International Airport, or Idlewild, serves more 
international flights than any other airport in the 
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United States. About 150 international fights De 
through here each day. Three other airports, La (NJ) 
dia Field, Newark (N.J.) Airport, and Teterboro јр 
Airport, also serve New York City. These airport а 
most of the city’s domestic passenger and cargo а fae 

Orly Field and Le Bourget Field in Paris E a " 
mous European airports. Charles A. Lindbergh Aight 
at Le Bourget Field at the end of his famous solo 8 
across the Atlantic Ocean in 1927. 5 irport 1 

São Paulo Airport, Brazil, is the busiest airP take 
South America. More than 275 planes land an 
off here each day. many 

Shannon Airport in Ireland is a stopover FT states 
planes flying between Europe and the Unite pannon 
Almost 500,000 transatlantic passengers use 
Airport each year. 


Squire Haskins; Boeing Airplane Co. 


ers service and load airplanes in a space near the termi 
nal building called the apron or ramp. The airport may 
also include industrial areas, hangar areas, and spaces 
used for other purpos ` 


Hundreds of persons work day and night at big 


ports. Government employees direct airplane traffic and 
staff the weather bureau and post office. Customs, im- 
migration, and public-health workers interview passen- 
Sets arriving from other countries. Other workers include 
mechanics, engineers, electricians, powerhouse per- 
Sonnel, fueling crew snowplow drivers, grass cutters, 
Policemen, and firemen. 


A Visit to an Airport 
f When you visit a large-city airport, probably the 
ШЗ! thing you will see is the silvery flash of airplanes 
Circling the field as they wait their turns to land. The 
са ET, of planes as they take off drowns out con- 
e. оп апа rattles nearby windows. А large parking 
„û near the terminal provides space for the automo- 
ves of travelers and visitors. Taxis hurry to and from 
Ше terminal. ; 


he Terminal Buil ing bustles with activity. Sky caps, 


Port of New York Authority 
New York International Airport, oho colled Idlewild, is 
one of several cirports that serve the world's largest city. 


Dept. of Transport, Ottawa 


Montreal Airport is the busiest air terminal in Canada. It 
handles planes flying within Canada ond to other countries. 


Chicago's Midway Airport Is the World's Busiest. More 
than a thousand airplanes lond or take off here every day. 


News 


AIRPORT 


AIRPORT TERMS 

Apron is a paved arca in front of a hangar or terminal 
building where airplanes are serviced. 

Cab is the glass-enclosed booth of a control tower. 

Closed In means that an airport is closed to traffic be- 
cause of bad weather. d 

Follow-Me Truck guides planes to their parking spaces. 
The truck has a sign that says “Follow Me.” 

Gate is the entryway that passengers pass through 
when boarding or leaving planes. 

Gate Position is the area assigned to an airliner for un- 
loading or picking up passengers. 

Holding Apron is the paved area near the end of a run- 
way where airplanes stand before being allowed to take 
off. 

Light Gun, or Biscuit Gun, is a device used by men in 
the control tower to flash light signals to pilots. 

Tank Wagon is a truck that fuels planes. 

Taxi Pattern is the route that planes follow to reach a 
take-off point or parking area. 

Terminel Building is the building where passengers may 
buy tickets, make reservations, and wait for flights. The 
terminal building also usually houses the offices of per- 
sons who manage the airport. 


—————————M— 


or porters, hurry in and out with passengers’ baggage. 
Announcements of plane arrivals and departures boom 
over loudspeakers. Ticket agents check each passen- 
ger’s ticket and weigh his baggage. Waiting rooms 
provide seats for travelers and their friends. Restaurants 
serve meals day and night. Shops in the terminal build- 
ing may offer almost anything a person may need, 
from a newspaper to a necktie. Hotels or motels are 
often located nearby. A large terminal may even have 
its own hotel, bank, and chapel. 

A visitor may not see the many activities that go on 
behind the scenes. A weather bureau gives pilots infor- 
mation on the weather they can expect on their flights. 
A communications center handles messages to and 
from planes and other airports. Each airline has a dis- 
patch office and briefing room where pilots receive 
flight information. Sometimes, several buildings form a 
terminal group. Passengers may check in at one building, 
workers may handle cargo and mail in another, and 
customs officers may work in still another building. 

From an observation deck on the roofs of many ter- 
minal buildings, visitors can watch planes take off and 
land. Trucks with supplies for the planes speed around 
the airport. Workers put fuel and load cargo into planes 
that will soon take off. Others unload baggage and 
freight from planes that have just landed. 

The Control Tower is the nerve center of the airport. 
The tower controls all the air traffic at the terminal. It 
may be located on top of the terminal building or in a 
separate building. The employees in the tower high 
above the field have a clear view of the area through 

glass walls. They supervise all movements of planes 
in accordance with Federal Aviation Agency regulations 
(see FEDERAL AVIATION AGENCY). These employees are 
called air-traffic controllers. They use radio, radar, sig- 
nal lights, and special instruments to direct airplane 
traffic in the air and on the ground. These specialists 
must be highly skilled in radio and air-traffic proce- 
dures. They must have good judgment and be able to 
make quick decisions, especially during busy periods. 
The safety of passengers and crews aboard planes often 
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depends on the skill of the controllers in he 
Hangors provide space to store, maintain, 
airplanes. Some hangars have enough 
several big planes under the same г. of, 
shut out bad weather. The hang 
far enough from the terminal building to 
gestion of airplane traffic. 
Runways are usually laid ou: 
tions, so that planes can always 
the prevailing wind. Busy air; 
parallel runways to serve more 


large airports are paved. Small airports may | 
mowed strips of grass. Pilots ca!! such gras 
landing strips. A 
Airport engineers mark runways so that pilo 
ground and in the air can see their limits ca 
markings usually consist of a line down the ce 
lines along the sides and at the ends of each) 
These markings are large enough to be seen. 
air. Numbers are also painted at the ends oft 


way to indicate the approximate compass dire 
airplane will be traveling if it uses the rum 
ample, the numbers 36 (an abbreviation of 3 
(180°) tell a pilot that a runway is laid out ii 
south direction. The 36 is painted on the soul 
the runway, and the 18 appears o: 
Other runway and taxiway markings help 
pilot on the ground. Markings show points 
pilot must stop his plane before cros-ing a 
also help him bring the plane to th: proper 
gate, where the plane is loaded and unk 
Runways must be long enough and wid 
handle the largest planes using the airport, 
be planned so that they may be len: thened som 
larger planes begin using the airpori. They sh 
be built so they are as level as possible. The 
high obstructions in the approaches io the 
they should have good drainage for rain 
water. E 
The widespread use of jet airplanes since 
1950's has made it necessary for many airport 
prove and lengthen their runways. A propell 
DC-7 airliner needs a runway about 7,000 feet 
take off. A DC-8 jet transport under the s 
tions requires a runway about 9,200 feet long. Ё 
of the great weight of jet transports, the run 
use must also be much stronger than is necessal 
propeller-driven airplanes. Some versions of the 
weigh more than twice as much as the DC-7. 


Safety Devices 
lighting. A passenger flying toward а large ai 


— FEDERAL AVIATION AGENCY AIRPORT STANDARI 


Run- Taxi- 

Type of Runway way way 

vice Length Width Width 

(feet) (feet) (feet) 

Secondary 1,600 to 3,000 75 40 

Local 3,001 to 4,200 100 50 

Trunk 4,200 to 6,000 150 75 

Continental 6,001 to 7,500 150 75 

Inter- 

continental 7,501 to 10,500 150 75 10 


*Pavement not 


minimum recommended 16 
1,800 feet. 


required. If unpaved, 


м sight sees а brillant beacon light sweeping the sky. 
Then the airport * maze of lights flashes into view. The 
eanmy<olored lix... blinking and shining, may appear 
confusing. But pı recognize these lights as direction 
guides that asur lc, casy landings. Depending on the 
sioe of the айүх xi the amount of traffic, an 
fighting system гоу include the types of lights de- 
xıibed below 

Approach Lights clp a pilot line up his plane for а 
landing when у ity is poor. They are located in a 
lise beyond the cnu of the runway. 

Ceilemeter casts . strong white Tight ainst the lowest 
clouds to determine the ceiling or cloud height. 


Heedlights light the loading area and, at some airports, 
the ends of the runways. 

Lighted Wind Indicator shows pilots the wind direction. 

Obstruction Lights mark any structure that may be a 
danger to flying planes. They are red. 

Rotating Airport Beacon flashes a green, then a white, 
light to help pilots several miles away locate the field. 

Runway Lights arc white lights that outline the 
of the runways. Ihe brightness of some runway lights 
can be varied for different visibility conditions. 


Texiway Guidonce Signs are lighted signs placed ang 
runways and taxiways. They ead the pilot to his fin: 
destination at the airport. 
Texiway Lights {orm a blue border along the taxiways. 
Threshold Lights mark the ends of runways in green. 


lending Aids. Controllers use various kinds of all- 
weather landing equipment to bring planes safely to the 
ground. This equipment includes radio, radar, elec- 
попіс instrumenis, and lights. Znstrument-Landing System 
(ILS) is an electronic device that transmits a signal to a 
receiver in the airplane, The pilot keeps tuned to the 
signal so he can hold his plane on the proper approach 
path. Ground-Coni:olled Approach (GCA) utes radar and 
radio to guide a plane to a safe landing in bad weather. 
Airport-Surveillan-? Radar (ASR) gives controllers a radar 
View of all activity in the air within a 50-mile radius of 
the field. ASR helps give pilots а safe route to the air- 
port and keeps them away from other planes. Another 
radar system, called Automatic-Landing System (ALS), 
actually lands airplanes from the ground while the 
pilots take their hands off the controls. The system lo- 
cates a plane when it is several miles from the airport. 
It flies the plane to a perfect landing, regardless of 
weather, by operating the plane’s automatic-pilot sys- 
tem electronically. See RADAR. 


Kinds of Airports 


Secondary Airports are used by nonscheduled busi- 
ness and private planes. They usually serve aircraft that 
Weigh up to 15,000 pounds, including cargo. 

local Airports lic along local service or “short-haul” 
Toutes that generally are not longer than 500 miles. 

Trunk Airports serve airline trunk routes, or routes 

t normally do not exceed 1,000 miles. 

U Continental Airports serve nonstop flights within the 
hited States that cover up to 2,000 miles. 
Intercontinental Airports serve transcontinental, 
R anic, and intercontinental flights. 

estricted Landing Areas are landing strips that some 

Persons, especially farmers and ranchers, build on their 

Property for their own use. 

ab Plane Bases are water areas used for landings and 

©-ой by seaplanes or amphibians. An amphibian is a 
ne that can land on either water or land. These bases 
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thicker runways than the ones at most civilian air- 

Sometimes military units share the use of a com- 
airport. For example, the Air National Guard 
operates on municipal airports and pays rent 
the areas it uses. See Am Base. 


Development of Airports 
In the early days of the airplane, there were only a 
few small airports. Almost any level pasture or field 
as an airport. Pilots used barns near the fields 
to house their planes. They installed gas pumps, and 
tion, 


for operation, 
Twenty-five years after the Wright brothers made 


i 


spend $500,000,000 during a period of seven years to 
help local communities improve and build new airports 
in the United States, and Puerto Rico. In 1955, 
an amendment to the act provided an additional 
$231,500,000 to be spent over the next four years. 
By 1960, the number of civilian airports in the United 
States had increased to more than 7,000. About 2,800 
of these are available for general public use, and about 
600 serve the scheduled airlines. Joux L. Dowoonvr 


Related Articles. Sec the Transportation sections in the 
various city, country, state, and province articles in 
Wonrp Book, such as Cmcaco (Transportation). Sec 

following articles: 


also the $ 
Air Mail and Federal Aviation ne Beacon 
Air ress ignaling 
Ane P Gander Airport Aircraft 
Airplane Signaling) 
Aviation 
Ovtline 
I. A Visit to an Airport 
A. The Terminal Building C. Hangars 
B. The Control Tower D. Runways 


Il. Safety Devices 
A. Lighting 
Il. Kinds of Airports 
IV. Development of Airports 
Questions 
Why arc air-traffic controllers vital to the safety of 
airplane passengers and crews? 
low does a taxiway differ from a runway? 
What is a ceilometer? 
What do controllers use to direct air traffic? 
What is the world’s busiest airport? 
What is the world's largest commercial airport? 
How has the U.S. Congress encouraged the develop- 
ment of airports? : 
What is a follow-me truck? A tank wagon? A taxi pattern? 
What are some problems engineers must solve when 
they design runways? Л j 
If you were flying to an airport at night, what are 
some devices that would help you land safely? 


B. Landing Aids 
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AIRSHIP 


Wide World 
The World's Largest Blimp, the U.S. Navy ZPG-3W, flew 
first in July, 1958. It was destroyed when a gust of wind drove it 
against a hangar at South Weymouth, Mass., in February, 1960. 


AIRSHIP is a lighter-than-air aircraft that has its own 
motive power and can be steered in any direction by 
its crew. Airships were once called dirigibles, which 
comes from the Latin word dirigere, meaning to steer. 


Certain types of airships have been called zeppelins И 


they resembled the huge, cigar-shaped type designed 
by Count Ferdinand von Zeppelin of Germany. 
Airships were once familiar sights in the skies. During 
World War I, they served as bombers to attack cities. 
After the war, huge airships carried passengers from con- 
tinent to continent. In World War II, small airships 
called blimps played a vital part in protecting ships 
against submarine attacks. Blimps located submarines 
and attacked them with depth charges and other 
weapons. After World War II ended, the United States 
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U.8. Nat 


The First Successful Airship wm 
this steam-powered craft flows h 
Henri Giffard of се in 1852 


U.S. National Air Museum 


An Airship of the 1900's, th 
craft was flown by Alberto Santor 
Dumont in France in 1903. 


Wide World 


The Italian Airship Norge mode 
the first airship flight over the 
Pole on an expedition in 1926. 


Submarine-Hunting Blimps ploy** 
а vital part in destroying enemy 99 
marines in World War Il. 

Goody 


і 


The famous Ого? 7 -opelin Became the Only Airship to My Around the World When it Circiod the Kerth in 1929. 


Navy contit 


ihe nation's coa 


How an Airship Flies 


clop blimps for patrol work along 


Uf end Thrust the two forces that make an 
эр fly 

Lift is the f hat raises the airship above the 
gound. An airs lift comes from a lighter-than-air 
gu that raises t ship in the same way a balloon is 
Efed (sce Barı Why a Balloon Rises]). The lifting 


gas is contained 
by the hull, or bod 
hull consists oí 
ments for the са 
measured by t} 
the lifting gas 
Hydrogen, t 
lifting most oí 
placed by heliu 
hydrogen. Heliu: 
does it combine 
fabric. However 
Gisionally, and i 
Power of an equ 


с large, enclosed space provided 
f an airship. In many airships, the 
ıl balloonets, ot separate compart- 
quently, the size of an airship is 
bic feet of hull space provided for 


htest gas available, was used for 
uly airships, But it has been re- 
which has several advantages over 
єз not burn as hydrogen does, nor 

h other elements to harm metal or 

ium does have to be purified oc- 

: only about nine tenths the lifting 
volume of hydrogen. 

Thrust is the | that moves an airship through the 
Air, Airships usually obtain thrust by means of engines 
And propellers siinilar to those used on airplanes. 

are often located in gondolas, or cars, suspended 

from the hull. The gondolas are called power eggs. 
Compartments and Controls. All airships carry a car 
9t keel structure inside or outside the hull to provide 
Space for personne! and cargo. The car or keel structure 

Ю has storage room for fuel and equipment, 

crew controls an airship by means of fixed and 
Movable surfaces, usually at the stern, or rear. These 
look like the rudder and elevators of an ай- 
» and work in the same general way that they do 
(ке AırPLaxe [Airplane Parts and How They Work]). 


Kinds of Airships 
me are three general types of airships. These are 
nonrigid, (2) semirigid, and (3) rigid. 
айын Airships have a streamlined, gastight rub- 
is no envelope or skin covering the hull. The envelope 
б Brod Бу a framework ог m by a 
Li material. The internal pressure of the gas 
Within the envelope causes it to eR its shape. 

Ш, nonrigid airships called blimps are probably 
E airships now in use. Blimps with signs painted 
Wari sides have been used for advertising since World 

i fo Some advertising blimps have flashing electric 
Ог night advertising. In the daytime, people often 
imps for aerial sightseeing. However, the chief 


Че of blimps has been by the United States Navy for 


antisubmarine warfare, weather reporting, and as part 
of the nation's carly warning defense system 

Until it was destroyed in a windstorm in February 
1950, the U.S. Navy ZPG-4W was the world’s largest 
blimp. It was 403 feet long and 1:8 feet wide. The 
ZPG-4W had a gas capacity of 1,500,000 cubic feet and 
weighed 48,000 pounds empty. И carried a crew of 21 

Semirigid Airships have metal beds, or backbones 
and а metal cone to strengthen the bow, or front, of the 
hull. This reduces the bending strains on the envelope 
and tends to keep the airship in its inflated shape length- 
wise, However, the envelope still has to be kept in its 
flying shape by the pressure of the gas within it 

Rigid Airships have an inside framework that sup- 
ports the gas envelope. Rigid airships do not depend 
on the pressure of the lifting gas to maintain their shape 


History 

The First Airships. Henri Giffard, а French engineer, 
was the first man successfully to combine an engine of 
sufficient power with a balloon that could be steered 
The balloon was cigarshaped instead of ball-shaped, as 
were most other balloons of the time. This enabled 
Giffard's airship to move more casily through the air 
A 3-horsepower steam engine linked to a propeller drove 
the craft through the air at about 5 miles an hour, On 
Sept. 24, 1852, Giffard flew 17 miles from Paris to the 
city’s outskirts. By using a rudder, he could turn from 
a straight course. But Giffard's engine lacked the power 
to turn the balloon completely around and return to the 
starting point. 

The first truly successful airship was the La France, 
built by Charles Renard and A. C. Krebs of France in 
1884. The gas bag was 165 feet long, and was more 
streamlined than those of earlier airships. The La 
France made a 5-mile round trip near Paris on Aug. 9, 
1884. 

Many men continued to work on airships through the 
1890's and early 1900's. Alberto Santos-Dumont, а 
wealthy Brazilian who lived in France, flew 14 airships 
between 1897 and 1904. In 1901, he flew an airship 
around the Eiffel Tower in Paris, but crashed into a 
tree on landing. With his next airship, he completed a 
7-mile round trip from St. Cloud, a Paris suburb, around 
the Eiffel Tower and back. 

The first rigid airship was built by the Austrian 
engineer David Schwarz in Berlin. It crashed during its 
only flight on Nov. 3, 1897. In 1902, Paul and Pierre 
Lebaudy, two French sugar refiners, built the semirigid 
airship La Jaune. Yt was successful, and several more 
similar to it were constructed. 

The Zeppelins. The work of Schwarz influenced 
Count Ferdinand von Zeppelin, a retired German army 
officer, to begin work on airships. Zeppelin was an 
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The Hindenburg's Crash 
marked the end of the use of 
airships for regular passenger 
service. The largest airship 
ever built, this German craft 
burst into flames while landing 
at Lakehurst, N.J, in 1937. 
Thirty-six persons died in this 
spectacular disaster. 


excellent engineer, and he did such outstanding work 
on airships that they are often called by his name. For 
many years, rigid airships built by Zeppelin and other 
Germans led the world. 

Zeppelin launched his first airship on July 2, 1900, at 
Lake Constance, Germany. It had a capacity of about 
350,000 cubic feet of hydrogen, a cigar-shaped alumi- 
num girder frame, and was propelled by two benzine 
engines. Each engine drove two four-bladed propellers. 
The outer covering of the zeppelin was linen. The craft, 
called the LZ-1, was nearly 420 feet long, and 38 feet 
in diameter. It made three successful flights, but was 
abandoned because of lack of money. 

In 1905, Zeppelin obtained new help from manufac- 
turers and funds from the German government. He 
started work on an improved second model, which was 
wrecked by a storm at the end of its first flight. Zeppelin 
built two more airships which were complete successes. 
As a result, the German government. was willing to 
finance continued airship construction. 

In 1908, Zeppelin founded the Zeppelin Airship 
Building Company. In 1910, the German Airship 
Transportation Company was formed to carry passen- 
gers and mail between several German cities, From 
1910 to 1914, this airline, the world's first, carried about 
35,000 passengers without a single death, although there 
were several accidents. By the time World War I broke 
out in 1914, Zeppelin had built 26 airships. The fastest 
ones could fly about 50 miles an hour. Another airship 
company developed in Germany before the war. The 
Schutte-Lanz Airship Company built 22 airships 
between 1910 and 1919. 

During World War I, the Germans used airships for 
scouting, observation, and supply work. They made 
more than 50 bombing raids over England, beginning 
in 1915. 

German Airships After World War І. The victorious 
Allies limited German airship activities until 1925, 
when the restrictions were lifted. The previous year, 
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the Germans had built the LZ-126, which was renamed | 
the Los Angeles and turned over to the United States. 
In 1928, the Germans completed the Graf КОШ 
This giant airship was 800 feet long and 100 feet in 
diameter. It could fly over 70 miles an hour. The Grof 
Qeppelin’s luxurious cabin could carr: 50 passengers and 
their baggage. It was the only airship to fly completely 
around the world. In 1929, it flew from Lakehurst, NJ. 
and back in 21 days and 8 hours. From 1933 to 1937; 
the Graf Zeppelin was used for reguli commercial serv- 
ice between Germany and South America. n 
The success of the Graf Zeppelin ied to the ЫН 
of the Hindenburg in 1936. The largest airship ever built 
this 7,063,000-cubic-foot ship was 805 feet long and и 
feet in diameter. The Hindenburg made 54 flights, goo 
them across the Atlantic Ocean, until it burst E 
flames on May 6, 1937, while approaching Lake 
N.J., on a flight from Germany. Its hydrogen-fille E 
bag exploded, killing 36 persons. This tragedy en 
regular airship service from Germany. ms 
British Airships have been used chiefly for ШШ 
purposes. During World War I, the British built a 
tigid airships, but they were inferior to the cn { 
zeppelins. Two British airships, the R-33 and the a 
were completed after World War I. They were be 
terned after a German zeppelin that had been m 
in Britain during the fighting. In July, 1919, the fro 
made the first transatlantic airship flight on a trip ei 
Scotland to the United States. The British con 
two other large airships, the R-100 and the e 30: 
R-101 was destroyed while landing in France 10 E in 
killing 47 persons. This ended active British inter 
airships, and the R-100 was dismantled. 


Noil 
italian Airships. For about то years ane d 
War I, Italy carried on an active pr "Unit 


and construction on semirigid airships. hed 0? 
States purchased one of these, the Roma. Tte m 
a trial flight in 1922. Another Italian semirigid Pole in 
the Norge, carried an expedition over the North 


ped the flags of Italy, Norway, and 
the United States at the North Pole in honor of the 
countries that took part in the expedition. 

Russian Airships. In 1909, Russia purchased two air- 
ships from France. 1n 1931, the country announced an 


1926. The crew dro; 


airship-constructio:: program, and nine Russian airships 
were built and flown. Ву 1937, Russia had a commercial 
airship service within its borders. 

United States Airships. Early airships in the United 
States were of the nonrigid type. Thomas S. Baldwin 


built one of the first successful ones in 1904. In 1907, 
Walter Wellman failed in an attempt to fly over the 
North Pole in an airship. From 1910 to 1912, two air- 
ships, the America and the Akron, made unsuccessful 
transatlantic attempts. After World War I, the U.S. 


Navy took the responsibility for military rigid ships, 
while the U.S. Army was in charge of semirigid and 
nonrigid development. The navy built the Shenandoah 
(ZR-1), which was commissioned in 1923. This was the 
first helium-filled rigid airship. It was 680 feet long and 
79 feet in diameter. The Shenandoah made many suc- 
cessful flights, but crashed when a violent storm broke 
it into three pieces over Ohio in 1925, 

The U.S. Navy's Los Angeles was the most successful 
American rigid airship. First flown in 1924, the ship 
became known as the “queen of the air." The Los 
Angeles was 656 [сет long and weighed 46 tons. It car- 
ried 46 tons of cargo. The cabin of the Los Angeles was 
larger than a Pullman car, and could hold 20 passengers. 

The navy built two other giant rigid airships, the 
Akron and the Macon. The 785-foot-long Akron, built in 
1931, carried five fighter planes inside its hull. The 
planes were launched and received while the airship 
was in flight, by a special launching device that re- 
sembled a trapeze. The Macon, which first flew in 1933, 
was the same size and had the same equipment as its 
sister ship, the Akyon, Both airships met tragic ends. A 
violent storm destroyed the Akron off the coast of New 
Jersey in 1933, killing 73 persons. The Macon plunged 
into the Pacific Ocean in 1935, killing two persons. 
This ended American construction of rigid airships. 

After the start of World War IL, American airship 
Construction was centered on nonrigid blimps. During 
the war, the navy’s blimps escorted some 90,000 surface 
ships, without a single vessel lost by submarine attack. 
, The first postwar blimp delivered to the navy flew 
in 1951. Later models had special equipment to refuel 
їп the air and take ballast from the ocean. In 1961, the 
Davy ended its lighter-than-air aircraft program by 
retiring its last active airships. LESLIE A. BRYAN 


Related Articles in Wonrp Book include: 


Aviation Lakehurst World War I 
illom Nobile, Umberto (The War in 

Не, Santos-Dumont, the Air) 

Heim Alberto Zeppelin, 
Ydrogen Ferdinand von 
AIRSICKNESS is an illness that some persons occa- 


eu experience in air travel, especially when the air 
as anak ri bumpy.” Nausea and other symptoms, such 
“ating, dizziness, and prostration, usually accom- 
m T The illness is much like seasickness, car sick- 
are pis Sickness, and swing sickness—all of which 
ier "Res of motion sickness. Symptoms may continue 
, te motion stops. 

Aitsickness and other forms of motion sickness are 


AJACCIO 


caused by excessive, somewhat rhythmic, uneven move- 
ments. The motion seems to act primarily on the laby- 
rinths of the inner ears to produce the illness. Other 
possible causes of airsickness include unsanitary sur- 
roundings, suggestion, physical discomfort, and fear. 

Medicines to prevent or case airsickness generally 
contain ingredients belonging to the following classes of 
drugs: barbiturates or other sedatives; scopolamine or its 
derivatives; and antihistamines. These remedies are gener- 
ally most effective when taken before symptoms become 
severe. W. В. STOVALL 

See also Aviation MEDICINE; Dramamine; SCOPOL- 
AMINE; SEASICKNESS. 

AIRWAYS. See Aviation (Airways). 

AISNE RIVER, ayn, is a stream in northeastern France. 
It rises in the forests of Argonne near Ste. Menchould. It 
flows north and then west before joining the Oise River 
near Compiégne. The Aisne is about 180 miles long. 
Small boats can travel up the river for much of its 
length. Canals join the Aisne to the Seine and Meuse 
rivers. Three of the bitterest battles of World War I were 
fought in the valley of the Aisne. Jack В. Vitimow 

AION, ah YOON (pop. 1,359; alt. 131 ft.), is the capi- 
tal of Spanish Sahara and also of the Saguia Hamra 
zone. Aiün lies on the Saguia el Натга River, 35 miles 
from the Atlantic Ocean. Offshore fisheries provide the 
main source of income. See also SPANISH SAHARA. 

AIX-LA-CHAPELLE. Scc AACHEN. 

AIX-LA-CHAPELLE, CONGRESS OF, met at Aachen 
(Aix-la-Chapelle), Germany, in 1818. Its purpose was to 
preserve the peace established by the Congress of Vienna 
in 1815. Europe was still struggling with problems that 
grew out of the Napoleonic Wars. Even with Napoleon 
in exile at St. Helena, fear of France had not disap- 
peared. Alexander I of Russia, Francis I of Austria, and 
Frederick William III of Prussia attended the Congress. 
England was represented by the Duke of Wellington 
and Lord Castlereagh, Austria by Prince Metternich, 
and France by the Duc de Richelieu. Richelieu con- 
vinced the Congress that France would keep the peace, 
and all occupation troops were withdrawn. The Con- 
gress also discussed ways of stopping the slave trade, 
overcoming the Barbary pirates, and persuading Spain's 
American colonies to accept Spanish rule. See also 
VIENNA, CONGRESS OF. Ronert С. L. WATTE 

AIX-LA-CHAPELLE, TREATIES OF. The first Treaty 
of Aix-la-Chapelle ended the conflict between France 
and Spain known as the War of Devolution. Louis XIV 
of France claimed the Spanish Netherlands on grounds 
that his wife, Marie Thérése, was legal heir to her father, 
Philip IV of Spain. The French seized several towns in 
Flanders, but were checked by a Triple Alliance formed 
by England, Holland, and Sweden. By the treaty signed 
in 1668, Spain kept most of the Spanish Netherlands, 
but gave up Tournai, Charleroi, and Lille to France. 

The second treaty, signed in 1748, closed the War of 
the Austrian Succession and King George’s War. The 
Austrian war was an attempt by Prussia, Spain, Sar- 
dinia, Bavaria, and France to seize the empire of Maria 
Theresa of Austria. Prussia retained Silesia as a result 
of the treaty. ROBERT С. L. WAITE 

See also Succession Wars. 

AJACCIO. See Corsica. 
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ALABAMA, ar uh BAM uh, is a leading industrial 
and farming state in the heart of the South. Farming 
once employed the largest number of Alabamians, but 
the state now receives most of its wealth from manufac- 
turing and mining. Its four main raw materials are cot- 
ton, peanuts, coal, and iron ore, In addition, com- 
mercially valuable forests of pine, oak, red cedar, and 
other trees cover nearly two thirds of the state. 

Montgomery, the capital of Alabama, was the birth- 
place of the Confederate States of America. In towns 
and cities throughout Alabama, stately homes built be- 
fore the Civil War stand at the ends of long driveways 
roofed over by moss-draped live oak trees, Many Con- 
federate monuments stand in Alabama's parks. A state 
nickname, THe HEART Or Dix, has become widely 
used since its first appearance on Alabama’s automobile 
license plates in 1954. 

Alabama ranks among the leading states in cotton 
production, although more acres are planted in corn. A 
symbol of the declining importance of “King Cotton” 
and the development of other farm crops is the monu- 
ment to the boll weevil at Enterprise in Coffee County. 
This monument was built after the boll weevil, an insect 
enemy of the cotton plant, destroyed the crop of 1910. 
On it is carved: “In profound appreciation of the boll 
weevil and what it has done to herald prosperity.” The 
1910 crop failure taught Alabama farmers that if they 
planted many crops instead of just cotton, one cotton 
crop failure would not ruin them. 


220 


ALABAMA 


The Heart of Dixie 


The State Seol 


Land Regions of Alabama 


The yellow flowers of the peanut plant now bloom in 
[5] sections once covered by fluffy white cotton. One 
of the largest peanut-butter factories in the United 
Sues is at Enterprise. Fine herds of beef and dairy 
cattle graze on the rich grasslands of the Black Belt, a 
воров of dark fertile soil in central Alabama. Orchards 
of peaches, pears, and apples grow on the slopes of the 
Appalachian Ridge and Valley Region in northeastern 
Mabama. Nuts, citrus fruits, watermelons, and vego 
tables thrive in the area around Mobile Вау 

The Birmingham arca is onc of the few regions in the 
world that has the three main raw materials for making 
ие —iron ore, coal, and limestone. To use these rich 
sesources, steelmakers have built roaring blast furnaces 
and mile upon mile of steel mills in the Birmingham- 
Gadiden district. Birmingham, the state's largest city, 
developed from a small village into the mighty “Pits 
burgh of the South." Only Minnesota and Michigan 
outrank Alabama in the mining of iron оге, The state 
sands high in the production of coke and provides а 
lange share of the nation’s iron and steel products. 

Thousands of persons in scenic northwestern Alabama 
tam their living in the clectric-power, nitrates, and 
aluminum industries. Alabama's large forests supply 
great quantities of turpentine, tar, pitch, and rosin. The 
име ranks third in output of these forest products. 
Textile mills in the eastern part of the state process raw 
cotton into fine fabrics. 

The name Alabama came from a tribe of Indians of 


FACTS IN BRIEF 


Capital: Montgomery (since 1846). Earlier capitals, St. 
ae (1817-1818); Huntsville (1818-1820); Cahaba 
(1820-1826); Tuscaloosa (1826-1846). 

Government: Congress— U.S. Senators, 2; U.S. Repre- 
sentatives, 9. Electoral votes, 11. State Legislature—senators, 
35; representatives, 106. Countie s, 67. Voting Age, 21 years. 

Area: 51,609 square miles (including 549 square miles 
of inland water), 29th in size among the states. Greatest 
distance: (north-south) 330 miles; (east-west) 200 miles. 
Coast line, 53 miles. 

Elevation: Highest, Cheaha Mountain, 2,407 feet above 
жа level; Lowest, sea level, along the Gulf of Mexico. 

lon: 3,266,740 (1960), 19th among the states. 
Чу, 63 persons to the square mile. Distribution, urban, 
55 per cent; rural, 45 per cent. 
# Products: Manufacturing and Processing, fertilizers 
and nitrates, iron and steel products, meat products, 
Per and wood pulp, textiles. Agriculture, cattle and 
corn, cotton and cottonsced, peanuts and pecans, 
beans. Mining, coal, gravel, iron ore, limestone, sand. 
EUN Industry, crabs, mullets, oysters, red snappers, 


р. 
Statehood: Dec. 14, 1819, the 22nd state. Y 
State Seal: The circled map showing the boundaries 
Fivers of Alabama served as the official seal from 1819 
868, and was readopted in 1939. From 1868 to 1939, 
ines seal pictured an American eagle on the shield 
: United States, with the words, “Неге We Rest. 
gin Flag: The red cross of St. Andrew on the white 
7.515 patterned after a Confederate battle flag, and 
Sgnifies Alabama’s role in the Civil War. Adopted in 1895. 
def Motto: Audemus jura nostra defendere (We dare 
end our rights), 
Fish: Tarpon. Б 
meee Song: “Alabama.” Words by Julia S. Tutwiler; 
с by Edna Goeckel Gussen. 


Flag and bird illustrations, courtesy of Eli Lilly and Company 


The State Bird 
Yellowhammer 


The State Tree 
Southern Pine 


The State Flower 
Comellia 
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the Creek Confederacy who once lived in the region. 
They called themselves the Alibamu, meaning Г open (or 
clear) the thicket. A popular name for Alabama is THE 
YELLOWHAMMER ЅТАТЕ. This nickname originated dur- 
ing the Civil War when a company of Alabama soldiers 
paraded in fancy uniforms trimmed with brilliant yel- 
low. They reminded people of the birds called flickers, 
or yellowhammers, which have yellow patches under 
their wings. 

For the relationship of Alabama to other states in its 
region, see SOUTHERN STATES. 


The Land and Its Resources 


Location and Size. Alabama ranks as the seventh 
largest state east of the Mississippi River. It covers 
51,609 square miles. The Color Map shows that Ten- 
nessee borders Alabama on the north, Georgia on the 
east, Florida and the Gulf of Mexico on the south, and 
Mississippi on the west. The Chattahoochee River 
forms about half of the border with Georgia. 

Land Regions. The surface of Alabama rises toward 
the northeast. Most of the southern half of the state lies 
less than 500 feet above sea level. Alabama has six 
main land regions: (1) the Interior Low Plateau, (2) the 
Cumberland Plateau, (3) the Appalachian Ridge and 
Valley Region, (4) the Piedmont Region, (5) the East 
Gulf Coastal Plain, and (6) the Black Belt. 

The Interior Low Plateau lies in the northwestern part 
of the state. The region’s rich farm lands attracted many 
early settlers. These settlers developed large cotton plan- 
tations throughout the Plateau. The cities of the In- 
terior Low Plateau have important manufacturing 
activities. Huntsville, known as “Rocket City, U.S.A.,” 
is the home of the U.S. Army’s Redstone Arsenal and 
Ballistic Missile Agency. Factories in Florence make 
fertilizers and explosives from nitrates produced by the 
hydroelectric projects at Muscle Shoals, 

The Cumberland Plateau, also known as the Appalach- 
ian Plateau, lies south and east of the Interior Low 
Plateau. It extends southwestward from the northeastern 
part of Alabama to about the center of the state. The 
surface of the Cumberland Plateau varies from flat to 
gently rolling land. It slopes from an altitude of 1,800 
feet in the northeastern corner of the state to 500 feet at 
the region’s southwestern limits, Farmers could not grow 
large crops on the Plateau’s sandy soils until the 1880's, 
when commercial fertilizers came into common usage. 

The Appalachian Ridge and Valley Region extends 
southeast of the Cumberland Plateau. It is an area of 
sandstone ridges and fertile limestone valleys. Great 
deposits of coal, iron, and limestone make it one of 
the richest mineral regions in the world. The steel-mak- 
ing cities of Birmingham and Bessemer stand near the 
southern end of the region, and Gadsden and Anniston 
are in the northern part. 

The Piedmont Region lies in the east-central part of 
the state. It is an area of low hills and ridges separated 
by sandy valleys. The clay soils on these hills and ridges 
have been badly eroded. Most of the land is forested, 
Deposits of coal, iron, marble, and limestone, combined 
with electric-power projects on the Coosa and T; allapoosa 
rivers, have made the Piedmont an important manu- 
facturing area. Textile manufacturing ranks as the chief 
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industry in many of the region’s small cities. Cheats 
Mountain, the state’s highest point, rises On the поб 
western edge of the Piedmont, near Talladega. Ita 
2,407 feet above sea level. See Р DMONT REGION, 
The East Gulf Coastal Plain is Alabama’s largest lang 
region. The northern part of the East Gulf Созу 


Plain stretches along much of the state's western borde 
This western region is an area of poor gravelly ad 
sandy soils. The northern section of the Plain is ойы 


called the Central Pine Belt, because many pine fores 
cover its low, rolling hills. Gentis rolling hills broke 
by limestone ridges and narrow \ alleys run across the 
middle part of the Plain, just below the region of the 
Black Belt. These ridges are sometimes 10 to 12 miks 
wide. The land slopes to low, flat uplands and broad 
swampy valleys in the south. Pine forests cover mosta 
the land. The southeastern part of the Plain is called 
the Wiregrass area. It is named for a tough grass that 
carpeted the virgin pine forests as late as the 18%. 
This part of the Plain is excellent for farming. The low 
swampy land of the Mobile River Delta lies to the 
southwest. The main cities of the Plain are Tuscaloos 
in the northern section, and Mobile and Dothan is 
the south. 

The Black Belt is a strip of rolling prairie that stretches 
across the state in the center of the East Gulf Coastal 
Plain. The region was named for the sticky black clay 
soils of its rolling uplands. Farmers developed large 
plantations early in Alabama’s history on the rich sol 
of the region's river-bottom lands, and on the feri 
clay soils of the uplands. Damage to the cotton crop by 
the boll weevil, which came to the Black Belt in 195 
caused many farmers to change from cotton farming 0 
livestock raising. Beef and dairy cattle graze on the 
area’s rich green pasture lands. Most of Alabama’ 
farms lie in this fertile region. The Black Belt has bil 
liantly colored wild flowers and thick growths of can 
brake, a plant related to bamboo. M. ontgomery ranks 
the most important city in the Black Belt. 

Coast Line of Alabama stretches 53 miles along the 
Gulf of Mexico. Including bays and islands, it is 199 
miles long. Mobile Bay provides an excellent na 2 
harbor about 30 miles long. Perdido Вау, an ie 
fringed with swamps and semitropical plants, lies 
tween Alabama and Florida. Several small resort areas 
border Mississippi Sound, along the coast of Мы 
and westernmost Alabama. Dauphin Island and К 
aux Herbes are the largest coastal islands. n. 

Rivers and Lakes. Alabama has about 1,600 miles " 
navigable waterways. The most important Ra 
system, the Mobile River and its tributaries, flows iy 
the Gulf of Mexico. The Alabama River joins ils 
Tombigbee River to form the Mobile River 44 ee Ё 
north of Mobile. The Tombigbee and Alabama T E 
are the longest in the state. Boats can travel up 0 
Mobile and Alabama rivers to Montgomery, ие 
miles from the Gulf of Mexico. Other branches ne 
Mobile River system include the Coosa River, а B. ch 
of the Alabama; and the Black Warrior River, Ww 
flows through the Alabama coal fields near Birming Г. 
The Tennessee River is the most important rive i 
northern Alabama. It flows westward almost the “pl 
width of the state. The federal government EU 
several important electric-power dams on the We 

Dams have created most of the lakes in Ala 


Projects along thc | cnnessee River formed Guntersville, 


Wheeler, and Wilson lakes. Lake Guntersville, near the 
city of Guntersvillc, covers 108 square miles and is the 
largest lake in the state. Other dams formed lakes 
Mitchell, Lay, anc! Jordan on the Coosa River. Martin, 
Yates, and Thurlow lakes lie on the Tallapoosa River. 
Natural Resources of Alabama include fertile soils, 
rivers, mineral deposits, vast forests, and many 
kinds of wildlife 
Soil. Alabama originally had grayish or yellowish 


topsoils, and redklish or yellowish subsoils, Wide areas 
of the state now have red soils, because much of the 
topsoil has been washed or blown away. Plowing has 
also mixed the subsoil and the topsoil. Most of these 
soils are sandy. Reddish clay soils occur in the Piedmont 


Region and in the limestone valleys. Black soils form 
the topsoils of the Black Belt. 
Minerals. The most important mineral deposits in- 


clude clay, coal, dolomite, iron ore, limestone, and oil. 
Coal beds lie under about 8,000 square miles of the 
state. The chief deposits are in Jefferson, Walker, Shel- 
by, and Tuscaloosa counties. Miners dig iron ore (hema- 
tite) in the area south of Birmingham. Other commer- 
cially important minerals include graphite, bauxite, 
gravel, marble, and sandstone. Oil fields are in 
Choctaw, Escambia, Clarke, and Mobile counties. 

Forests cover nearly two thirds of Alabama. The prin- 
cipal soft woods include the southern yellow pines 
(loblolly, shortlea!, longleaf, and slash) Hardwoods 
include red and white oaks, hickory, black gum, sweet 
gum, tupelo gum. and yellow poplar. 

Animal Life. Mink, red and gray fox, raccoon, opos- 
sum, bobcat, and rabbit live in many regions of Ala- 
bama. White-tailed deer live in the southwest and 
northwest, and black bears roam the East Gulf Coastal 
Plain around the lower Tombigbee River Valley. A few 

€ beaver colonies live in the swamps and lowlands. 

е bayous of the Mobile Delta provide winter refuge 
for waterfowl. Bird sanctuaries are located at Florala and 

usia, and fish hatcheries at Athens and Eastaboga. 

Climate. Alabama has a mild climate. Southern Ala- 

has an average January temperature of about 
52° F., or about 10° higher than northern Alabama. The 
average July temperature throughout the state is about 
F. The state seldom has extremes of heat and cold. 
The lowest recorded temperature was — 18? F. at Valley 
Head in February, 1905. Centreville recorded the high- 
est temperature, 1129 F „ in September, 1925. Winds 
usually blow from the southwest in summer, and from 
€ northwest in winter. Snow occasionally falls in the 
north, but rarely along the coast. Rainfall averages 53 
Mehes a year. It is almost evenly divided among the 
Seasons, but less falls in the autumn. 


life of the People 


The People, The U.S. Bureau of the Census reported 
as Population of Alabama at 3,266,740 in 1960. This 
= o Increase of 7 per cent over the 1950 figure 
E 1,743. An average of about 63 persons live on 
55 n Square mile. Of every 100 Alabamians, about 

Ive in cities and towns, and the rest in farm areas. 
ut 30 of every 100 Alabamians are Negroes. 
m © Baptist Church has the largest religious member- 

(pin Alabama, followed by the Methodist Church. 

Cr religious groups include Roman Catholic, Pres- 
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byterian, Episcopalian, Disciples of Christ, Lutheran, 
and Jewish. 

Customs held over from pioncer days compete with 
motion pictures, lectures, opera, radio, television, foot- 
ball, and other forms of modern recreation. Traditional 
activities include fiddling contests and square dances, 
People often give box suppers to raise money for com- 
munity projects. Square dances, often called “break- 
downs,” “stompdowns,” and “shindigs,” are a popular 
Saturday-night event in farm areas, Other recreations 
include watermelon cuttings, community sings, candy 
pulls, and fish fries. Popular sports include hunting, 
fishing, baseball, basketball, football, and golf. 

Creole cooking, especially sea food, is enjoyed along 
the Gulf Coast (see CREoLE). Corn fritters (fried batter- 
covered corn or corn meal) have been a favorite food of 
Alabamians since pioneer days. Hominy grits (fine- 
grained cooked cereal made of corn) topped with butter 
is a popular side dish, especially at breakfast. Other 
popular foods include corn bread, blackeyed peas, 
beaten biscuits, collards (curled-leaf cabbage), sweet 
potatoes, and turnip greens. 

Cities. Alabama has 15 cities with populations of 
20,000 or more. The steel-making city of Birmingham 
ranks as the state’s largest city. Three other cities— 
Anniston, Bessemer, and Gadsden—also developed as 
steel-making centers. Many Alabama cities began as 
farm trade centers. In spite of their growth, cities such 
as Montgomery and Mobile have kept the charm and 
beauty of small communities. Giant oaks arch over 
spacious parkways, sometimes revealing beautiful old 
homes set back from the road. Huge shade trees often 
stand in the busy downtown districts. See the separate 
articles on Alabama cities listed under Related Articles at 
the end of this article. 

Country Life in Alabama centers around villages of 
two or three buildings. Farm families from outlying dis- 
tricts sometimes depend on a single general store that 
sells everything from food to shoes. These people seldom 
come to the village except on weekends, Saturday is 
the traditional market day when farmers bring their 
produce to town. The area around the county court- 
house becomes an open market place in county-seat 
towns. Farmers’ wives often bring flowers to sell, and 
set up colorful displays. 


Work of the People 


About 25 of every 100 employed Alabamians work in 
manufacturing plants, about 23 in agriculture, and 
about 16 in trade. 

Manufacturing and Processing. Iron and steel manu- 
facturing is Alabama’s most important industry. Most 
of the plants are in Birmingham and its suburbs, but 
other steel centers include Gadsden and Anniston. About 
half of the cast-iron pipe in the United States comes from 
the industrial area around Birmingham and Anniston. 

Textile manufacturing ranks second in the state. 
Yarn, hosiery, textile, and clothing mills employ thou- 
sands of workers in the cities of the Piedmont Region, the 
Appalachian Ridge and Valley Region, and in southern 
Alabama.The state has many large meat-packing plants, 
particularly at Montgomery, one of the chief cattle 
markets in the South. Montgomery also has several 
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The maps and graphs on this page show the variations 
in rainfall, population, and growing season. They also 
tell the chief ways the people earn their living and 
the average yearly value of the state's main products. 


POPULATION 


The majority of the people of Alabama 
live in rural areas. 


Persons to the Square Mile 


E e 


18-45 
45-90 
Urban Centers 
Over 500,000, showing 
approximate shape. 


200,000 500,000 

100,000- 200,000 
50,000-100,000 

®  20,000-50,000 


AVERAGE YEARLY RAINFALL 


All parts of Alabama receive on average 
of 40 inches of rain every year. 


(inches) 


GROWING SEASON 


The southern half of Alabama hos seven 
frost-free months each year, 


Average Number of Days 
Without Killing Frost 

L 180-200 
200-220 
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editors 
Especially created for World Book Encyclopedia by Rand McNally and World Book 


TOTAL PRODUCTION $2,105,000,000 


24, 
$193,000000 — 
É № D’ 
== 108,000,000. 


tation Equipment Ши $69,000,000 


Et 
Total $489,000,000 


figures are based on E 
pride for a 4 year period. — 


ECONOMIC ACTIVITY 
Primary metals and textiles account for 
28 per cent of the state's income: 
MANUFACTURING 
Primary Metals 
<® Textiles 
ФШ Food Processing 
25% Lumber & Forest Products 
4 Chemicals 
Jê Pulp & Paper Products 
488 Transportation Equipment 
49 Metal Products 
E Stone, Clay & Glass Products 


MINING 
Cg Cement (S) Stone 


(£) Coal 
e Iron Ore 


AGRICULTURE 
Cotton T 

Special Crops & General bo 

Fruit, Truck, & General Form 


ALABAMA'S CHIEF 5 
MANUFACTURING CENTER 
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Lawrenceville, 60 ... 
Leeds, 6,162 ...В 3, 
Leesburg, 100 
Leighton, 1,158 
Lenox, 16: 
Leroy, 400 . 
Lester, 250 
Letohatchee, 350 
Lewisburg .... 
Lexington, 315 
Liberty, 150 
Lillian, 180 . 
Lincoln, 629 
Linden, 2,516 . 
Lineville, 
Linwood, 100 . 
Lipscomb, 2,811 .B i 
Lisman, 909 .... 
Little River, 300 - 
Little Texas, 250 
Littleton, 400 . 
Littleville, 460 
Liverpool, 200 . 
Livingston, 1,54 
Loachapoka, 400 
Lockhart, 799... 
Locust Fork,* 250 . 
Long Island, 200 
Louisville, 890 
Lovick, 225 .. > 
Loyat Peach Tree, 


Lowndesboro, 250 . 
Loxley, 83! . 
Luverne, 2,238 . 
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Magazine 
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Malone, 100 
Malvern, 213 . 
Manchester, 175 . 
Maplesville, 679 . 
Marbury, 300 . 
Margaret, 715 . 
Margerum, 150 . 
Marion, 3,807 ... 
Marion Junction, 400 
Marvel, 500 . 
Marvyn, 75 . 
Mathews, 114 
Maysville, 175 
HEEL 29 
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Milley, 645 36 
Milltown, 200 


Mobile, 202,779 
Mon Louis," 300 
Monroeville; 3,632 
Monterey, 50 .......« 
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Montgomery, 134,393 oC 
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Moundville, 922 
Mount Andrew, 25 .. 
Mount Hebron, 125 
Mount Hope, 300 . 
Mount Meigs, 400 
Mount Olive, 
1,800 .. eB 
Mount Sterling, 150 .. 
Mount Vernon, 553 .. 
Mount Willing, 350 .. 
Mountain Brook, 
Mountain Creel 
Mulga, 482 . 
Mulga Mine, 
Munford, 549 
Muscle Shoals, 
Muscoda,* 500 . 
Myrtlewood, 403 
Nanafalia, 500 ..... 
Natural Bridge, pude 
Nauvoo, 025 
Nellie, 75. 
Nettleboro . 
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not appear on the map; key shows general location. 


New Brockton, 1,093, 
New Castie, 950 B 3, 
New Hope, 953 
New Lexington, 5 
New Market, 500 


Newtonville, 80 
Newville, 546 $ 
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Orrville, 422 . 
Oswichee, 400 . 
Омаѕѕа, 200 . 
Owens Cross Rds., 


Peachburg, 300 . 
Pelham, 450 . 
Pell City, 4,165. 
Pennington, 40 
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Opelika) . 
Perdido, 350 
Perote, 65 
Peterman, 
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Petrey, 165 
Pettusville, 100 . 
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Pickensville, 160 . 
Piedmont, 4,794 .. 
Pigeon Creek, 25 . 
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Pine Apple, 355 
Pine Hill, 367 . 
Pine Level ... 
Pinson (Mount 
Pinson) 1,121 


OW сд шо кә de = кә دن 45 4 دن دن‎ QU چ‎ PO دن‎ КӘ GÀ de ا‎ de د‎ GU GU ضا دم‎ ҺӘ de FO FO de د‎ de I) س‎ GU PO de P) die de de FU د‎ GRO UA d 


500 
750 


E 
B 
B 
D 
-D 
.D 
D 
c 
E 
B 
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Stewart, 187 . 

Stewartsville . 
Stockton, 950 
Stroud.* 75 .. 
Suggsville, 200 . 
Sulligent, 1,346 

Sumiton, 1,287 . 
Summerdale, 533 
Sumterville, 250 . 
Sunny South, 250 
Sunset Mill Villa: 

500 


Suttle, 
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Tanner, 450 
Tarentum, 350 


Tarrant, 7,810 .B 3, 
Tensaw, 200 


Theodore, 500 
Thomaston, 857 
, 3,182 


Toney, 118° ore 
Town Creek, 810 
Townley, 649 
Toxey, 157 
Trade, 25 
Trafford,” 529 , 
Trenton, 200 . 
Trinity, 454 
Troy, 10,234 . 
Trussville, 2.510 B 3, Е 
Tunnel Springs, 250.0 
Tuscaloosa, 63,370 ôB 
8,994 ..9A 
Tuskegee, 1,750 ....°C 
Tuskegee Institute, 
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в 
Union Springe à 3,701 9C 
Uniontown, 1,993 ...C 
Uriah, 800 ‘ia 
Valhermoso Spgs., 400 
Valley Head, 424 . 
Vance, 375 
Vandiver, 700 
Verbena, 700 . 
Vernon, 1,492 


Virginia,* 500 
Vredenburgh, pa 
Wadley, 605 
Wadsworth. 
Wagarvitte,* hs РА 
ker Springs, 450 . 
Wallace, 100 ........ 


Wattsville, 700 
Waverly, 250 . 
Weaver, 1.401 
Webb, 331 .. 
Wedgeworth 
Wedowee, 917 
Wegra,* 350 . 
Wehadkee ... 
Wellington, 125 
Wenonah,* 950 . 
West Blocton, 1,156 . 
West Butler, 15 
West End Anniston,* 
5,485 
West Greene, 
West Highlands," 
West Selmont,* 400 . 
Westfield, 2,000 ..... E 
Westover, 750 .. 
Wetumpka, 3,672 ...°C 
Whatley, 500 . D 
Wheeler, 250 . Em 
Whistler (part of 
Prichard) ......... 
White Hall, 200 
White Oak, 8 . 
White Plains, 400 
Whitehead, 150 


o 
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Wilsonville, 683 
Wilton, 428 .. 

Winfield, 2, 907 . 
Wing, 82 . 
Womack Hill. 
Woodland, 100 . 
Woodstock, 325 
Woodville, 196 . 
Woodward, 1,000 . 
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Yellow Bluff, 
Yellow Pine, 20 
York, 2,932 .. 


*Population of metropolitan area, including suburbs. 


Source: Latest available census figures. 
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Bellingrath Gardens, clong 
the Fowl River near Mobile, have 


thousands of flowering plants in 
з setting of moss-draped live 
oaks. Once с jungle of wild 
vegetation, the area hos been 
landscaped with streams, 
bridges, and fountains. 


Cotton is a leading cash crop 
in Alabama. Inspectors exam- 
ine cotton boles for length, 
strength, uniformity, and qual- 
ity of fibers before purchasing 
it for the textile mills, 


Bellingrath бага 


Surf Fishing along the shores of the Gulf of Ме 
Shostal is a popular year-round sport in Alabama. 


5. Blak 


u- 


's Only Seaport, is one of the 
Jnited States. Its state-owned 


ocean-going vessels at a time. 


Vulcan Statue, the world's largest iron mon, over- 
looks Birmingham from atop Red Mountain. Vulcon 
symbolizes the city's vast iron and steel industries. 


Azalea Troi Mobile is a flower-lined route fol- 
lowed thousands of tourists. Civil Wor 
costumes c many residential gardens. 
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chemical plants. Nitrates produced at Muscle Shoals 
supply fertilizer and munitions factories in the tri-cities 
area of Florence, Sheffield, and Tuscumbia. The Muscle 
Shoals area also has a large aluminum plant. 

Cottonseed presses, used to obtain by-products from 
cottonseed, operate throughout the state. Products from 
cottonseed include cottonseed meal and cottonseed oil. 

Mobile ranks as one of the largest pulp, paper, and 
paper-products centers in the United States. It is also an 
important center for building and repairing ships. A 
shipyard at nearby Chickasaw pioneered in welded-hull 
construction of ships. Many chemical plants are in the 
Mobile area. Factories at Tuscaloosa manufacture rub- 
ber tires, chemicals, and pulp and paper. 

Agriculture. The average Alabama farm has 118 
acres. About two thirds of the farmers own their own 
land. Tenant farmers or share croppers operate the other 
farms. Share croppers receive cash or a share of the crops 
for their work. Other tenant farmers pay rent. 

Cotton and Other Field Crops. Until the early 1900's, 
cotton accounted for most of the state’s wealth, and 
Alabama was known as THE Corron STATE. The 
farmers still earn the largest share of their income from 
cotton, but other crops are also important. Most of the 
cotton grows in the Tennessee Valley region of the In- 
terior Low Plateau, and in the Cumberland Plateau. A 
few cotton growers use mechanical cotton pickers, but 
state officials estimated that 96 per cent of Alabama cot- 
ton was still picked by hand in the late 1950’s. Corn 
grows on half of the state’s cropland, and hay on a 
tenth. Other important field crops include oats, sor- 
ghum, and soybeans. Lespedeza and crimson clover are 
important seed crops. 

Nuts, Fruits, and Vegetables. Alabama ranks fourth 
among the states in production of peanuts and pecans. 
Farmers also raise tung trees, especially around Florala, 
Robertsdale, and Citronelle (see Томе Оп). 

Many farmers grow fruits for home use. Strawberries 
are raised around Cullman, Georgiana, and Clanton, 
Which have processing plants. Peaches rank as an im- 
portant specialty crop in the Clanton region. Apples 
grow in the Birmingham region, and wild blackberries 
and huckleberries in the northern part of the state. 

Many farmers near large cities raise truck crops for 
city markets. The most important crops include potatoes, 
Sweet potatoes, beans, peas, tomatoes, corn, peppers, 
and okra. Truckloads of watermelons are shipped north 
every summer from the Dothan and Mobile areas. 

Livestock. Alabama farmers earn more than a third of 
their income from livestock, Cattle ranchers fatten their 
beef animals on the rich grazing lands of the Black Belt, 
before shipping them to market in Montgomery. Farmers 
raise hogs in almost every section of the state, but chiefly 
in the Wiregrass area, Dairy farms are scattered through- 
out the state, most of them in the Black Belt and 
Appalachian Ridge and Valley Region. The area north 
of Birmingham is noted for chicken raising. Alabama 
beekeepers ship thousands of bees throughout the world 
every year, but principally to northern States for pollina- 
tion of plants. Alabama ranks as one of the leading 
bee-shipping states, 

Mining. The state produces more than 30 minerals, 
the most important of which are coal, iron ore, 
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lime- 


stone, sand, and gravel. Mineral production inj 
County accounts for almost three fourths of the ug 
value. Most of the limestone is mined near Birminghas 
Marble is quarried near Sylacauga. The mountai 
regions of central and northeastern Alabama have ing 
ore and coal. The state ranks third in the Production y 
iron ore, and among the top ten states in coal productia 
Oil is produced near Gilbertown. 

Forest Products. The most heavily forested Counts 
are in the southwestern part of the State, and the ka 
forested counties in the southeast and the Black В 
Pine trees provide more lumber than any other kind 
tree. Pine forests in the lower East Gulf Coastal Ва 
provide trees for the wood-pulp and paper industri 
Mobile and Tuscaloosa. Pine trees also supply 
quantities of tar, turpentine, rosin, and pitch. Alabam 
ranks high among the states in the production of te 
pentine. Birmingham is a leading yellow pine ax 
hardwood market. Other important Alabama wo 
include oak, red cedar, and bald cypress. 

Fishing Industry. Commercial fishermen catch mor 
than 3,000,000 pounds of salt-water fish in the Сий 
Mexico every year. Most of the fish are caught near the 
coast in Mobile and Baldwin counties. Oysters тай 
high among the commercial sea foods. Other fish ai 
shellfish caught in large numbers include shrimps, crabi 
mullets, red snappers, and catfish. Tarpon, the offical 
state fish, have no commercial importance, Commot 
fresh-water fish include bass, crappie, perch, and trout 

Electric Power. Alabama ranks fifth among the taê 
in the development of hydroelectric power. ee 
steam plants fired by coal supply the largest share 
electricity. More than half the electric power generat 
in Alabama comes from five steam plants operated Й 
the federal government. For Alabama’s kilowatt-hoit 
production, see ELECTRIC Pow::x (table). | ў 

The Tennessee Valley Authority, established s 
at Muscle Shoals, greatly increased the state's develo 
ment of hydroelectric power. Guntcrsville, Whe 
Wilson dams on the Tennessee River supply — 
the electric power to northern Alabama (see TENN a 
VALLEY Auruoriry). Other important hydro 
power dams are privately owned, including several 
by the Alabama Power Company. NE 

Transportation. Mobile is onc of the nation's | if 
ports. It is an important receiving port for tropical 3 
shipped to the United States from Central Americ Й, 

Waterways. Few sections of Alabama lie X 
a few miles from navigable water. The Tennessee m 
connects northern Alabama with the Wu e 
system. The 467-mile-long Black Warrior-Tom к 
Alabama-Mobile river system makes up an v 
waterway (see INLAND WATERWAY). ‘The o ай 
coastal Waterway connects Mobile with poin bell 
west as Brownsville, Tex., and as far east as Сат 
Fla. Mobile is the state’s only seaport. d landi 

Aviation. Alabama has over 70 airports an eg stt 
fields. Five major airlines and several smaller on orts d 
the state. Most of the air traffic uses the аїр 
Birmingham and Mobile. Т extend 

Railroads. About 4,700 miles of түл g ni 
through Alabama. All the state's major no 3 
through Birmingham and Mobile. Several lin 
repair shops and yards in Birmingham. ooo mils 

Roads and Highways totaling more than 70; 


| 


cross Alabama. About five sevenths of them are surfaced 


roads. Bankhead Tunnel, the first underwater auto- 
mobile tunnel i: the South, runs under the Mobile 
River. It connecis downtown Mobile with the Coch- 
rane Bridge causeway across Mobile Bay. 
Communication. Publishers in Alabama issue over 
140 newspapers. including about 20 dailies. The daily 
Birmingham News has the largest circulation. The Alabama 
Journal and the Montgomery Advertiser also rank among 
the state's most influential newspapers. The Mobile 
Register, founded as the Gazette in 1813, is the oldest 
newspaper. About 40 magazines are also published. 
WBRC, established at Birmingham in 1925, was the 
state's first licensed radio station. WABT-TV, the first 


ТУ station in the state, began operating at Birmingham 
in 1949. The first state-owned educational television 


network started in Alabama in 1955. It is called the 
Alabama Educational Television network (ETV). 
Education 
Schools. ‘The first constitution of Alabama, adopted 
in 1819, declared that “schools, and the means of edu- 


cation, shall forever be encouraged.” The state adopted 
its public-school system in 1854. The Civil War and 
Reconstruction period hampered the growth of schools, 
and educational standards fell to a low level by 1900. 
In 1919, Governor Thomas E. Kilby appointed an edu- 
cational commission of five members. This commission 
invited experts (rom the United States Bureau (now 
Office) of Education to study the educational system of 
thestate. As a result of this study, the legislature adopted 
a series of acts that form Alabama’s school code. State 
law requires children between the ages of 7 through 15 
to attend school. For information on the number of 
students and teachers in Alabama, see Epucation (table). 

Alabama has 20 accredited four-year colleges and 
universities, 2 nonaccredited four-year colleges, and 6 
junior colleges. The oldest institution of higher learning 
in the state is the University of Alabama at University. 
It was chartered in 1890. 


7 — UNIVERSITIES AND COLLEGES 


"s following accredited universities and colleges in 
abama have separate articles in WorLD Book. For 
enrollments, see UNIVERSITIES AND COLLEGES (table). 
Name 


Location FOUNDED 
Alabama, University of University 1820 
Alabama Agricultural and 
Mechanical College Normal 1873 
labama College Montevallo 1893 
A poama State College Montgomery 1874 
thens College Athens 1822 
uburn University Auburn 1872 
irmingham-Southern College Birmingham 1856 
огепсе State College Florence 1830 
цага College Birmingham 1842 
cee College Montgomery 1854 
wdsonville State College Jacksonville 1883 
Mioa llege Marion 1838 
ai keston State College Livingston 1835 
t, ood College Huntsville 1896 
Spring Ed College Cullman 1892 
tie Hill College Spring Hill 1830 
Tallada СоПеве Tuscaloosa 1876 
асва College Talladega 1867 
Toy State College о. 1887 


Uskegee Institute Tuskegee Institute 1881 
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Libraries. Alabama has over 90 public libraries. Book- 
mobiles serve more than 20 counties. Alabama's first 
large library, the State Library in Montgomery, was 
founded in 1828 by lawyers of the state supreme court. 
The state legislature made it the Department of Archives 
and History of the state government in 1901. It was one 
of the first historical libraries to become an official unit 
of a state government. The Birmingham Public Library 
and the Montgomery Public Library are two of Ala- 
bama's largest libraries. The Mobile Public Library, 
another large library, contains many old historical docu- 
ments about the South, as well as a large auditorium. 
The University of Alabama's Amelia Gayle Gorgas 
Library, one of the largest in the South, has many 
historical materials for regional research. 

Museums include the Alabama Museum of Natural 
History at the University of Alabama; Mound State 
Monument at Moundville, where scientists have found 
valuable Indian relics; the Regar Museum of Natural 
History at Anniston; Leila Cantwell Seton Hall at De- 
catur; the Susan K. Vaughn Museum of Florence 
State College; the Federal Museum at Mobile; the 
Museum of Fine Arts at Montgomery; and the George 
Washington Carver Museum at Tuskegee. 


The Arts 


Architecture. Creole architecture developed in Mobile 
during the middle 1700's. A typical home built in this 
style had solid brick walls, stuccoed and tooled to repre- 
sent stone. In the late 1700's, architects used wrought- 
iron balconies to decorate homes and buildings. Greek 
Revival architecture became popular in many planta- 
tion homes during the early 1800's. Fine examples of 
this architectural style include Forks of Cypress (1819) 
near Florence, Rosemount (1832) near Boligee, the Gov- 
ernors Mansion (1829; now the University Club) in 
Tuscaloosa, Gaineswood (1842) in Demopolis, and Arling- 
ton (1842) in Birmingham. Many buildings of the 1900's 
have been designed to harmonize with pre-Civil War 
Alabama architecture. 

Painting and Sculpture. Painters from other countries, 
including Edward Troye of Switzerland and Nicola 
Marschall of Germany, painted in Alabama during the 
mid-1800's. Troye joined the faculty of Spring Hill 
College in 1849, and gained fame as a landscape and 
portrait painter. Marschall, a well-known portrait paint- 
er, designed the Confederate uniform and the first Con- 
federate flag. This flag was called “The Stars and Bars.” 

Roderick D. Mackenzie, an English artist, lived in 
Mobile. He became widely known for his magazine 
illustrations and for his series of 54 pastel scenes of Bir- 
mingham’s steel mills. He also painted the murals of 
Alabama history in the state Capitol. John Kelly Fitz- 
patrick painted the mural, The Alabama Indians, in the 
Museum of Fine Arts at Montgomery. His painting, 
The Water Mill, hangs in the White House in Washing- 
ton, D.C. John Hix of Huntsville became famous for 
his newspaper cartoon series, Strange as It Seems. 

Giuseppe Moretti, an Italian who lived briefly in 
Talladega during the late 1800's, became the earliest 
sculptor of note in the state. Moretti’s best-known work 
is probably the 56-foot iron statue of Vulcan, the Roman 
God of Fire. It stands on a 125-foot pedestal atop Red 
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Mountain in Birmingham. Vulcan is the second largest 
metal statue in the United States. Only the Statue of 
Liberty in New York City's harbor is larger. 

Literature of early Alabama consisted mainly of senti- 
mental novels and poems, humorous stories, and essays 
on nature. These works were written primarily as amuse- 
ment for wealthy planters and their guests. The publica- 
tion in 1846 of Some Adventures of Captain Simon Suggs by 
Johnson Jones Hooper made a nationally known char- 
acter of the hero, a practical joker among the poor. 
Humorist Joseph G. Baldwin became celebrated for 
Flush Times of Alabama and Mississippi. Augusta Evans 
Wilson wrote St. Elmo and other best-selling novels. 
After the Civil War, the poet Sidney Lanier wrote 
“Song of the Chattahoochee” and “The Corn." Albert 
J. Pickett wrote History of Alabama, a best-seller. Booker 
Т. Washington, author of Up from Slavery and Story of 
the Negro, became the first Alabama Negro to gain 
international literary recognition. 

Octavus Roy Cohen became famous for his short 
stories and books about Birmingham Negroes. Many 
Alabamians consider Hudson Strode, a professor at the 
University of Alabama, the outstanding contemporary 
Alabama author. The first volume of his biography 
Jefferson Davis was published in 1955. 

Music. The Birmingham Civic Symphony was organ- 
ized in 1933. It gives an annual series of concerts in the 
city, and tours throughout the state. The blues composer 
William C. Handy was born in Florence. Handy's most 
famous songs include “St. Louis Blues” and “Beale 
Street Blues.” 


Interesting Places to Visit 


Thousands of vacationers visit the resort hotels and 
coastal beaches on Mobile Bay every year. Salt-water 
fishing along the Gulf of Mexico and fresh-water fishing 
on the large inland lakes provide year-round recreation. 
Hunters shoot deer, quail, and wild turkeys in Alabama 
woodlands and fields. 

Following are brief descriptions of some of Alabama’s 
most interesting places to visit. 


Arlington Shrine, in Birmingham, is a mansion built in 
1842 with slave-made bricks and hewn timbers. It has 
been restored with furnishings of that period. 

Ave Maria Grotto is on the campus of St. Bernard Col- 
lege at Cullman. Miniature reproductions of the 
Vatican and 40 temples, mosques, and churches stand 
against a background of oak and pine woods. 

Azalea Trail is a flower-lined route through Mobile's 
residential district. Motorists drive along the 35-mile 
trail by following the red and white markers that start at 
Bienville Square. 

Bellingrath Gardens, the cstate of businessman Walter 
D. Bellingrath, stands on a bluff overlooking Fowl River 
near Mobile. This famous garden includes 100 acres 
covered with moss-draped live oaks. Camellias begin 
flowering here in January, followed in March by more 
than 20,000 azaleas. Hundreds of flowering plants in- 
clude mountain laurel, sweet olive, hydrangea, gardenia, 
crape myrtle, and oleander. 1 

Boll Weevil Monument, at Enterprise, is believed to be 
the only memorial in the world erected to an insect pest 

(see explanation in the Introduction to this article). 

Cathedral of the Immaculate Conception, in Mobile, has 
eight fluted Doric columns across its front. The ex- 
terior is of red brick with a limestone and granite base 
portico, and cornice. This Roman Catholic church was 
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un in 1836, and finished in 1:50, Its tw 

were added in 189. ыш 

Father Ryan Statue stands in Mobile in а Park planes 
with many azaleas. The life-sized bronze statue beeen 
Father Abram J. Ryan, the noted priest, poet, " 
patriot of the Confederacy. 

First Capitol of the Confederate States of America, в 
Montgomery, is also the present -tate Capitol. A bem 
star on the front portico marks tlio spot where Jeena 


Davis took the oath of office in 1.1 as President of i 


Confederacy. 

First White House of the Confede: «cy, on Capitol Hae 
Montgomery, was the home of President and À irs. Jefes. 
son Davis during the first months of the Confedere: 
The two-story, white frame house with green shuts 
was built about 1852. 

Ginkgo Tree, at Selma, is 100 feet tall and Kross 
through the roof of a cotton warchouse. This tree жа 
brought from eastern China to a Selma girl by а retas 
ing missionary in 1879. The warehouse was later baè 
around the tree. 

Ivy Green at Tuscumbia is the birthplace and chit 
hood home of Helen Keller, the famous author as 
lecturer. See KELLER, HELEN Арам. 

Mound State Monument (300 acres), at Moundville, № 
34 Indian mounds, one of the {inest such groups в 
the South. 

Old Church Street Graveyard, in Mobile, has tall shal 
odd table-shaped monuments, ani! :mosquelike tombs 
brick. The graves of many French «iles, Spanish nobles 
and pioneer English settlers are here. 

Saltpeter Cave, near Scottsboro on the Теше = 


River. once served as an Indian shelter. Later, it became 
the first courtroom in Jackson County. During the Git 
War, Confederate soldiers mined s :Itpeter in the саме 
use in making gunpowder. 

National Forests cover over 630,000 acres d 
Alabama. Talladega National Forest (357,725 acres 
the largest national forest in Alabama, and has Wf 
divisions. The Okmulgee branch in central Alabama 
a haven for wildlife, and includes Lake Мага! 
popular fishing spot. The Choccolocco branch, in ue 
eastern part of the state, extends from the Georgia 
to the city of Sylacauga. The William B. B € 
National Forest (formerly the Black Warrior Nati 
Forest) covers 178,736 acres in the northwest. Со 
National Forest (83,790 acres), along the Florida b 
has a wide variety of game and birds. Tuskegee * 
tional Forest (10,777 acres) lies cast of Montgomery: 

State Parks and Forests. Alabama's 26 state d 
and forests cover more than 35,000 acres. The follow 
list describes the most important ones. E — 

Cheaha State Park (2,679 acres), near Anniston а 
cludes а stone observation tower on Cheaha Mou? 
that offers a broad view of the forested countryside: : 

Chewacla State Park (877 acres), near Auburn, à? 
of scenic beauty, includes an artificial lake. hast 

De Soto State Park (4,825 acres), near Fort P пй 
long strip of woodland leading to May's Gulf. T! “eal 
the deepest canyon east of the Rocky Mountains, 5 
the Grand Canyon of the South. iles we 

Fort Morgan State Park (435 acres), about 10 p 
of Bon Secour, is the site of Fort Morgan. This br ing Y 
tress helped Southerners defend Mobile Bay dur 
first years of the Civil War. оп 

Gulf State Park (5,687 acres), near Воп Secon 
Gulf of Mexico, includes three fresh-water | 
semitropical plant life, and a beach on the Gulf. теб 

Joe Wheeler State Park (2,200 acres), near Tow for! 
includes Wheeler and Wilson lakes. It was nam 
Confederate general. Спі 

Little Mountain State Park (4,000 acres), e Rec 
ville, is a popular fishing area on the Guntersv! 
voir. Indian mounds are also an attraction. 


> 


Mente Seno Stote Pork (2,042 acres), near Huntsville, 


lle on top of Monte Sano. The park includes the Na. 
weal Well, а cot circular bole that descends to an 
wahnown dept! 


Osh Mounioin Siote Pork (9,940 acres) lies near Bir- 


. The р + of the 1,000-foot mountain provides 
a view of stony hills and valleys dotted with scrub 
pise and other tation. 


Volley Creek 51010 Park (1,080 acres) is west of Planters- 
Ville. Beavers һа 
forming a larg: 


Annual Events in Alabama 


iilt а series of dams across a stream, 


Probably the L~ -known annual event in Alabama is 
the blooming o! !lowers and shrubs along the Azalea 
Trail in Mobile ! hc flowers begin to bloom in March 
№ most years, and ore especially beautiful until the end 
of March. The \.:rent Miss America usually acts as the 
Aralea festival сисеп. During the festival, many visitors 


abo visit the P-//ingrath Gardens, and take part in 
Mobile’s annua! Mardi Gras. This celebration on Shrove 


"Tuesday is older ihan the one in New Orleans. 
Other annual events in the state include the following. 
pe Confederate Memorial Day, state-wide, April 
May, Potato Tour in Robertsdale, first Friday; Horse 
Show in Birmingham, no fixed date; Strawberry Festival 


in Cullman, no fixed date; Southeastern States Art Ex- 

МЫ in Montgomery, no fixed date. 
July, All-Day Singing in Almeria, July 4; Alabama 
Sea Fishing Rodeo off Mobile and Dauphin Island, 
date; Chilton County Peach Festival, no fixed 


August, River Hoat Regatta in Guntersville, no fixed 
date; Broiler Fes: vl in Albertville, no fixed date. 
» State lair in Birmingham, first week; Fra- 


ternal Day, state-\.ide, second Tuesday; Southern Fox 
Hunter's Associ.ition Meet in Eufaula, no fixed date. 
November, Turkey Shoots in A eoe County, Thanks- 
giving Day; Peanut Festival in than, no fixed date. 
December, Alabama Day, state-wide, Dec. 14; Military 
с Ball, Tuscaloosa, Christmas week. 


Government 


Constitution of Alabama was adopted in 1901. It is 
the state’s sixth constitution since Alabama was ad- 
Mitted to the Union in 1819. An amendment to the con- 
Nitution may be proposed in the legislature. It becomes 

у upon approval by a three-fifths majority in each 

tive house, and by a majority vote of the people. 

Executive. Alabama's governor, elected by the people, 
Serves for four years and cannot hold office for two con- 
#ecutive terms. He cannot hold any other state office or 

appointed to the U.S. Senate during his term, or for 
Опе year thereafter. 

executive officers include the lieutenant gover- 

nor, secretary of state, attorney general, state auditor, 

State treasurer, commissioner of agriculture and indus- 

ties, and superintendent of education. These officers 

are elected for terms of four years. They cannot hold 
same office two terms in succession. 

legislature includes a senate and a house of repre- 
sentatives. State senators and representatives are elected 
or four-year terms. The state constitution of 1901 

Мей the state into 35 senatorial districts. Each dis- 
Met elects one senator. The number of representatives 
55 determined by population. Each county in Alabama 

at least one representative, while the largest county 
as many as seven. The legislature meets in May in 
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odd-numbered years. Regular and special semions are 
limited to 36 

Courts. Judicial decisions appealed from lower courts 
are taken to a court of appeals and а state supreme 
court. The supreme court includes a chief justice and 
six associate justices, all being elected for six-year terms. 
‘The court of appeals has three members, who also serve 
six year terms. Lower courts include circuit, probate, 
and various law and equity courts. The state senate sits 
às à court of impeachment. 

Local Government varies from county to county 
Executive, legislative, and judicial duties are performed 
by boards of commissioners, known by different names 
in various counties. The most important official in cach 
county is usually the probate judge, who is elected for a 
six-year term. Other important county officials include 
the sheriff, solicitor, superintendent of schools, engineer, 
tax assessor, and tax collector. 

Each of Alabama's cities with more than 25,000 resi- 
dents has a commission form of government. The mayor- 
council plan is the most popular type of government in 
small cities and towns. But an increasing number of 
Alabama cities are installing city managers. See Crry 
AND LOCAL GOVERNMENTS. 

Taxation. The state's chief source of tax income is a 
3 percent sales tax. A state excise tax of 7 cents per 
gallon on gasoline ranks as one of the highest in the 
nation. Other taxes include individual and corporation 
income, motor-vehicle license, property, tobacco, and 
poll taxes. All Alabama voters except military veterans 
and persons who are deaf or blind pay the poll tax. 
Voters must pay a poll tax for two years, or a maximum 
of $3, before they are allowed to vote in any election. 
See Ром. Tax. 

Politics. Most Alabamians elected to state, national, 
and local offices have been Democrats. But Republicans 
have won elections in some Alabama counties, notably 
Winston and Chilton. In Alabama political races, a 
Democratic nomination has almost always led to elec- 
tion. Battles for office, therefore, are waged in primary 
elections for the Democratic nomination, rather than in 
the general elections. | 

Except during the Reconstruction period, Alabama 

have been Democrats. During the nine years 
of Reconstruction, the state had either Republican or 
Scalawag governors (see Reconstruction [Scalawags]). 
David P. Lewis of Madison County was the last Repub- 
lican governor of the state (1872-1874). 

Alabama has usually cast its electoral votes for the 
Democratic presidential candidates, except during the 
Reconstruction period. For Alabama's voting record 
in national elections since 1820, see ELECTORAL CoL- 
LEGE (table). 

National Defense. Montgomery is the home of 
Maxwell Air Force Base, the Air University of the U.S. 
Air Force (see Air Universtry). Other air-force installa- 
tions include Brookley Air Force Base at Mobile, Gunter 
Air Force Base at Montgomery, Craig Air Force Base at 
Selma, and Gadsden Air Force Station at Gadsden. 

Redstone Arsenal near Huntsville is an important 
center for rocket and guided-missile research. Fort 
McClellan, a large army installation north of Anniston, 
includes the U.S. Army Chemical School and is the 
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home of the Women's Army Corps (WAC). Other army 
facilities include Fort Rucker in Dale County and 
Anniston Ordnance Depot. 

The U.S. Navy maintains a Naval Air Station at 
Birmingham and a Naval Air Auxiliary Station at Barin 
Field, near Foley. ; 

Each of Alabama's 67 counties has one or more units 
of the National Guard. The Army National Guard in- 
cludes more than 14,000 officers and enlisted men in 
over 200 units throughout the state. The Air National 
Guard has more than 2,000 men in 21 units. 


History 


Indian Days. Excavations in Russell Cave, in north- 
eastern Jackson County, show that cliff-dwelling In- 
dians lived in the Alabama region 8,000 years ago. This 
cave revealed a detailed record of occupancy from 6200 
B.C. to about A.D. 1650. Long before white men arrived 
in Alabama, the Cherokee, Creck, Choctaw, and Chick- 
asaw Indians lived in the region. These groups were 
called the Civilized Tribes, because their culture was 
more advanced than that of many other Indian tribes 
in North America. These Indians raised corn, beans, 
squash, and tobacco. They lived in sturdy log houses 
which often stood in a stockade for protection. See Five 
CIVILIZED TRIBES. 

Exploration and Settlement. Some historians believe 
that Alonso Alvarez de Piñeda, a Spanish explorer, sailed 
into Mobile Bay in 1519. Hernando de Soto, another 
Spanish explorer, led an expedition into the region in 
1540. He became the first white man to explore it be- 


RED-LETTER DATES IN ALABAMA 


1519 Alonso Álvarez de Piñeda probably sailed into 
Mobile Bay. 

1540 De Soto explored much of what is now Alabama. 

1559 Tristán de Luna established a temporary settle- 
ment on Mobile Bay. 

1702 French settlers founded Fort Louis de la Mobile on 
the Mobile River. The colony moved to the present 
site of Mobile in 1711. 

1763 France ceded the Mobile arca to Great Britain. 

1783 Great Britain ceded to the United States much of 

the territory that became Alabama. The British 

gave the Mobile region to Spain. 

1813 Тһе United States captured Mobile Bay from Spain. 

1814 The Creek Indians ceded nearly half the present 
state of Alabama to the United States, 

1817 The Alabama Territory was created. 

1819 Alabama became the 22nd state of the Union on 
Dec. 14. 

1861 Alabama seceded from the Union on Jan. 11 and 

became the Republic of Alabama until Feb. 8, 

when it joined the Confederacy. 

1865 Alabama was readmitted to the Union. 

1890 The iron and steel industry became Alabama's 

most important manufacturing activity. 

1901 The present state constitution was adopted. 

1933 "The government created the Tennessee Valley 
Authority. 

1944 Alabama's first producing oil well was discovered 
at Gilbertown. 

1949 The Redstone Arsenal at Huntsville became a cen- 
ter for rocket and guided-missile research. 

1954 "The Demopolis Lock and Dam began operation on 
the Tombigbec-Black Warrior river system. 

1956 Archaeologists discovered historic Russell Cave in 
Jackson County. 
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yond the coast. De Soto and the Indians foughta 
battle at Mauvila, in present-day Clarke County. Ij 
Soto’s forces defeated Chief Tascalusa and his Choc 
warriors, and burned their village, 

In 1559, Tristan de Luna, a Spanish adventurer frg 
Mexico, searched for gold in the Alabama region, 
organized settlements on Mobile Bay and at the presen 
site of Claiborne. In 1561, he gave up his search f 
gold and his attempts at colonization, and returned i 
Mexico with his companions. 

The British had claimed the Mobile region by 16x 
and were followed by the French in 1669. Early pion 
followed rivers and streams from the Gulf of Mexico; 
the Alabama region. They settled along the riverbank 
and used the rivers to send the products of their farm 
and shops to market. In 1702, the French brothers) 
Pierre Le Moyne, Sieur d'Iberville, and Jean Baptist 
Le Moyne, Sieur de Bienville, founded Fort Louis ¢ 
the Mobile River. River floods in 1711 forced the colony 
to move 27 miles south to the present site of Mobile, The 
French called the new settlement Fort Condé. It becam 
the first permanent white settlement in Alabama. 
British later renamed it Fort Charlotte, During the ea 
1700’s, the French established more settlements in the 
southern part of the state, and the British came into the 
northern section from Tennessee. 

Territorial Days. The French ceded their North Am 
ican colonies to Great Britain in 1763 in the Treaty d 
Paris. The Mobile area became a part of West Flo 
under British control. North Alabama was included 1 
Illinois country, a large region of the central United 
States which the British government set aside for the 
Indians as their hunting grounds. 

Pioneers from the eastern coast were the first to sett 
in the Alabama region in large numbers. The first û 
these pioneers were British sympathizers who fe 
Georgia after the outbreak of the Revolutionary Wat 
They built new homes in the valleys of the Alabami 
and Tombigbee rivers. "E. 

During the Revolutionary War, many Indian 3 1 
united against the westward movement of the yr Г 
settlers. The Creek Indians sided with the British, 4" 
led the fight against the white men. пе 

Spaniards under Bernardo Gálvez conquered t : 
tled area of Alabama during the war. In the ‘Trea r 
Paris, signed in 1783, Britain ceded the Mobile m 
to Spain. One of the major diplomatic achievemen ie 
George Washington’s administration was es 
Southern boundary of the United States in the E Я 
of San Lorenzo in 1795. This boundary, Ww -— 
Ellicott-Dunbar Line, crossed the width of - 
along the 31st parallel of north latitude. This ш E. 
the present border between Alabama on the nor 
Florida on the south. р htol | 

The land hunger and Indian strife which bior i: 
the War of 1812 led the United States to seize 0 Spain: 
bile area south of the Ellicott-Dunbar Line Вой the 
On April 13, 1813, the Stars and Stripes flew a 
entire region for the first time. "That same Ye cis at 
Creek Indians massacred several hundred РО КҮ 
Fort Mims near Tensaw. In 1814, General seht 
Jackson defeated the Creeks in the Battle of EP e 
Bend. Congress approved the Horseshoe Ben wiliam 
ground as a national military park in 1956. yn 8 
Weatherford, a half-blood Creek chief also kno 


ats Capitol at Montgomery, built of brick covered with 
Vcco, was patterned after the Capitol in Washington, D.C. A 


Red Eagle, led the Creeks in their bitter resistance to 
Jackson. The Indians finally surrendered their land to 
the United States. In 1817, St. Stephens became the 
Capital of the newly organized Alabama Territory. 
Early Statehood. In 1819, a constitutional convention 
e at Huntsville and drew up the territory’s first consti- 
s ver On Пес. 14, 1819, Alabama entered the Union 
Xii © 22nd state. Huntsville served as the capital for а 
Те more than a year. William Wyatt Bibb, the only 
и of the Alabama Territory, became the new 
en es first governor (1819-1820). Cahaba became the 
aa m 1820. The federal census that year listed 
The $ population as 127,901. 
of fl ne first state bank began operating in 1823. A series 
the ов in 1826 caused great damage to Cahaba, and 
maed moved to Tuscaloosa. In 1838, federal troops 
ШАДЫ Into the remaining Indian territory of Ala- 
muy. г ге northeastern section of the state. They de- 
Werk m all Indians move to the west. 'The Indians 
all but able to obtain justice from the government, and 
the Mi a few scattered tribes had moved west beyond 
IsiSsippi River by 1840. 


State of Alabama, Bureau of Publicity and Information 
brass star on the building's main portico marks the spot where 
Jefferson Davis took the oath as President of the Confederacy. 


The State Bank failed during the administration of 
Governor Benjamin Fitzpatrick (1841-1845). The chief 
causes of the failure were poor management and the 
lending of money for political reasons. This was one of 
the great disasters in Alabama history. Along with 
financial troubles, Alabamians faced several epidemics 
of the dreaded yellow fever. Most of the state at this 
time also suffered a drought that ruined crops. Mont- 
gomery became the capital in 1846, when east-central 
Alabama had become thickly populated. 

In 1848, supporters of states’ rights, led by William 
L. Yancey, a prominent statesman, achieved the adop- 
tion of the *Alabama Platform" by the Democratic 
state convention. This platform declared that the federal 
government could not bar slaves or any other form of 
property from the territories, because territories were 
owned by slave states as well as by free states. 

War and Reconstruction. Alabama withdrew from the 
Union on Jan. 11, 1861, and declared itself the Republic 
of Alabama. The Alabama secession convention invited 
other southern states to send delegates to Montgomery. 
On February 8, the convention established the Confed- 
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erate States of America, with Montgomery as its capital. 
Montgomery is often called “The Cradle of the Con- 
federacy." The capital was moved to Richmond, Va., in 
May of that year. See CONFEDERATE STATES OF AMERICA. 

The Battle of Mobile Bay in 1864, won by Union 
forces under Admiral David G. Farragut, was the most 
important war action in the state (see FARRAGUT, DAVID 
Giascow). Union forces made several raids into Ala- 
bama during the Civil War, including the cavalry cam- 
paign of General James H. Wilson in 1864. 

Most of Alabama escaped the ruin that spread across 
the South during the war. But Florence, Huntsville, and 
other cities in northern Alabama suffered destruction 
and plundering. Alabama was harder hit by nine years 
of Reconstruction than by four years of war. The state 
debt increased from $8,000,000 to more than $32,000,- 
ooo during the seven-year period from 1866 to 1873. 
The state government came under the control of dis- 
honest men from the North called carpetbaggers and 
dishonest Southerners called sca/awags (see CARPET- 
BAGGER; RECONSTRUCTION). In 1874, conservative Dem- 
ocrats succeeded in electing most state officials. A 
thorough reform of the state government followed, and 
a new constitution was adopted in 1875. 

State Prosperity followed the Reconstruction period. 
Manufacturing industries grew, helped by the comple- 
tion of several railroads in the 1870s. As late as 1880, 
flour and grist mills led other industries in value of 
products manufactured. But, by 1890, the manufacture 
of iron and steel had replaced milling as the most 
important Alabama manufacturing and processing in- 
dustry. At this time, Alabama mined more iron ore than 
any other state except Michigan. Vast supplies of red 
iron ore (hematite) from Red Mountain at Birmingham 
were the key to the advancement of the state’s industries. 
Birmingham became a great iron and steel center. Tron 
and steel industries also grew in Bessemer, Anniston, 
Decatur, Talladega, and Russellville. Lumber and tex- 
tile manufacturing made gains second only to those 
made by the iron and steel industry. 

William J. Samford served as governor of Alabama 
from 1900 to 1901, during the period when Alabama's 
present constitution was drafted. Samford's administra- 
tion and that of his successor, William D. Jelks, who 
was governor from 1901 to 1907, were marked by low 
taxes and by government economy and efficiency. The 
legislature also passed much Progressive legislation dur- 
ing these years. In 1903, a state law required Alabama 
Democrats to use primary elections to select their nomi- 
пеез instead of the old convention method. 

Braxton B. Comer, governor from 1907 to 1911, 
fought successfully for state regulation of railroads, and 
for advances in education. His administration was one 
of the most progressive in Alabama's history. Emmett 
O'Neal, governor from 1911 to 1915, continued Comer's 
programs. During his term, the Alabama legislature 
created the state banking department to enforce bank- 
ing laws throughout the state. 

World War I and Depression. The first World War 
stimulated the growth of industry and commerce. Ship- 
building became an important industry in Mobile. 
Farmers increased their production to meet the great 
demands for food and cotton. Charles Henderson, 
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Alabama’s chief executive from 915 to 19% 
state's war-time governor. More ihan 85,009. 
men served in the armed forces during the 

Thomas E. Kilby's administration as gover 
1919 to 1923, covered the period of postwar ad 


in Alabama. It was notable for the establi 
state budget commission, and for its road-buils 
gram. William W. Brandon followed Kilby | 
governor's office, and served from 1923 to 
administration was marked by econ my in stay 


ment. But it sponsored the beginning of the 
State Docks, an agency which brought much 
trade to the state. 

Bibb Graves’ first term as governor, from] 
1931, was another progressive period in Alab 
ernment. Graves encouraged additional reform 


cation, and expanded the state's highwa' 
program. The depression began in Alabam 
Graves was governor, and many Alabamians 
under financial setbacks. In 1929, the А 
Tombigbee river system flooded large areas in 
Alabama, causing about $6,000,000 damag 
than 60 Alabama banks failed between 1929 
with a loss of over $16,000,000. | he depres 
tinued through the administration of Benja 
Miller, governor from 1931 to 1935. His efforts] 
the state from bankruptcy resulted in the state: 
tax law and the Budget Control Act. 
During Miller's term, the national governn 
lished the Tennessee Valley Authority, a mea 
gained great popularity in the state. Both the 
and the Alabama Power Company built 
hydroelectric plants оп Alabarr 1 
1930's. These plants provided an inexpensive s 
hydroelectric power for factories, and gave a b 
to the state's industrial growth. 
The national government's program of recov 
lief, and reform continued through the second t 
Bibb Graves, from 1935 to 1939. The state depi 
of labor was established during this period, as 
state department of public welfare. 
The 1940's. Frank M. Dixon, governor from И 
1943, reorganized and streamlined the state go 3 
He placed more power in the hands of the chiel ! 
tive. Alabama greatly expanded its agricultura 
industrial production to meet Allied needs for mun 
ships, iron and steel products, textiles, and food. À 
again served as a center for building ships, à E 
became the site of a large aluminum plant. Tho 
of infantrymen were trained at Fort McCl a 
Camp (now Fort) Rucker. One of the world’s’ 
aviation tactical schools was established at 
Field (now Air Force Base) at Montgomery. In ad 
to passing laws that encouraged Alabama’s рай 
tion in the war effort, the state legislature also esta : 
civil-service competitive examinations. 
Chauncey M. Sparks, governor from 1943 
was the second of Alabama’s World War П 80% 
Because of government expansion during the Wa 
the state constitution was amended during his t 
require the legislature to meet at least once in (М0 
instead of once in four years. 
Sparks was succeeded by James E. Folsom, М2 
governor from 1947 to 1951. Folsom introduc | 
method of campaigning into Alabama politic: 


Redstone Arsenal. 1 sn 
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TVA Administers Muscle Shoals. Wilson ond 
Wheeler dams, together with two nifroles-manu- 
focturing plonts, lie in the Muscle Shoals region. 


© . First Confederate Capital wos Mont- 
E зотегу, from January 7 to May 21, 1861. 


Jefferson Davis was inaugurated here. 


Overthrow of the Creeks. In 1814, General Andrew 
efeated the Creek Indians in the Battle of Horseshoe Bend. 
Creeks then ceded almost half of present-day Alabama to 


Battle of Mobile Bay on Aug. 5, 1864, closed the last First et fg emen in Ala- 
open Confederate port to shipping. During the battle, Бата, ae > UA M the 
Admiral David С. Farragut, Union commander, issued Mobile River y Jean aptiste 
his command, “Damn the torpedoes, full speed ahead. Le Moyne, the French governor of Louisi- 
z ana. їп 1711, the settlement moved 27 

miles south to the present site of Mobile. 
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cians known as the "Strawberry Pickers" accompanied 
Folsom on his election trips, and entertained the crowds. 
This method of campaigning has since been used by 
many Alabama candidates for public office. During 
Folsom's first term, the state's iron and steel industry 
continued to expand. Oil discovered at Gilbertown in 
1944 proved to be the beginning of a new and rich 
industry for the state. 

Recent Developments. Gordon Persons succeeded 
Folsom as governor, and served from 1951 to 1955. 
Persons' administration made progress in road-building. 
Persons was in turn succeeded by Folsom, whose second 
term as governor ran from 1955 to 1959. Both Persons 
and Folsom encouraged the legislature to enact laws to 
attract new industries to the state. In 1957, 67 new 
industrial organizations moved into Alabama, and 46 of 
the state's established industries expanded their facilities. 
One of the new industries was the first commercial 
magnesium plant built in the United States since the 
end of World War II. It stands near Selma. John 
Patterson was elected governor in 1958 for a four-year 
term (1959-1963). 


Famous Alabamians 


Separate biographies are listed under the heading 
Alabama in the Brocrapny section of the READING AND 
Srupy Guine. Joseph Wheeler, Confederate cavalry 
general, represents Alabama in Statuary Hall in the 
Capitol in Washington, D.C. The following short 
biographies include other noted persons who were born 
in Alabama or did important work there. 

Bankhead, William Brockman (1874-1940), served as 
Speaker of the U.S. House of Representatives from 1937 
to 1940. He was born in Moscow, Ala., and attended the 
University of Alabama. Bankhead was elected to Con- 
gress in 1917, and served as a Democratic representative 
until his death. 

Bibb, William Wyatt (1781-1820), was the only gov- 
ernor of the Alabama Territory. He was appointed by 
President James Monroe in 1817. When Alabama be- 
came a state, Bibb was elected the first governor. Bibb 
correctly foresaw education and transportation needs as 
the state’s two most urgent problems. He was born in 
Amelia County, Virginia. 

Gaines, George Strother ( 1784-1873), wrote Reminis- 
cences of Early Times in the Mississippi Territory, a valuable 
record of pioneer history. He was born in Stokes County, 
N.C., and pioneered in the Tombigbee Valley. He 
became Indian agent of the government trading house 
at St. Stephens in 1806. His fair treatment of the Choctaw 
Indians won them as allies in the war against the 
Spaniards in this region. The town of Gainesville was 
named for Gaines. 

Gorgas, Josiah (1818-1883), was chief of the Bureau 
of Ordnance of the Confederate Army. He became 
famous for his skill in obtaining supplies, and was pro- 
moted to brigadier general in 1864. After the war, 
Gorgas became vice-chancellor of the University of the 
South at Sewanee, Tenn., and later served as president 
of the University of Alabama. He was born in Lancaster 
County, Pennsylvania. Gorgas was the father of William 
C. Gorgas, the famous sanitation expert. See Gonaas, 

WILLIAM С. 
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Herbert, Hilary Abner (1834-1010), achieved Яхта 
in each of several careers—as a Democratic member ў 
Congress from 1877 to 1893, as Secretary of the Nay 
in President Grover Cleveland's ‹ ibinet, and as the 
author of The Abolition Crusade and Its Conse quences зай 
coauthor of Why the Solid South? or Reconstruction and Ъ 
Results (1890). He was born in Laurens, S.C., and served 
in the Confederate Army. 

Johnson, Joseph Henry (1832-1143), а pioneer socal 
worker and educator, founded the | alladega Institue 
in 1858 for the education of dea! mutes and the blind 
Born in Madison, Ga., he came to Alabama after study 
ing medicine and working with deaf mutes in Georgia 


Lay, William Patrick (1853-1940), a pioneer indis 
trialist, induced investors to develop the Coosa Rive 
industrial region. He built the first clectric-power plas 
in Gadsden in 1887, and an electric-power plant on Big 
Wills Creek in 1902. Four years later, he organized the 
Alabama Power Company, which used the water power 
of the Coosa River. Lay Dam, in central Alabama, й 
named for him. Lay was born in Cherokee County. 

Morgan, John Tyler (1824-1907), lawyer and states 
man, served as a Democratic U.S. Senator from 1877 6 
1907. He was born in Athens, Tenn., but received mot 


of his education in Alabama. Не began to practice lav 
in Talladega in 1845, and was а member of the state 
convention which passed the Ordinance of Secession ir 
1861. Morgan joined the Confederate Army that year a 
a private, and became a brigadier general in 1863. 
Pratt, Daniel (1799-1873), created one of the fist 
industrial fortunes in Alabama, and became known & 
the world's largest manufacturer of cotton gins. He pie 
neered in the state’s coal and iron industry, assembled 
an art collection, and established an experimental 
school. Born in Temple, N.H., he moved to Autaugt 
County, Alabama, where he founded Prattville. 
Tutwiler, Julia Strudwick (1841-1916), was an educ 
tor and social reformer. She campaigned successfully for 
the establishment of several girls’ schools, and for the 
admission of women to the University of Alabama. Mis 
Tutwiler was responsible for many state-prison ir 
She wrote the words of the state song, “Alabama. 
was born in Greene Springs. i 
Underwood, Oscar Wilder (1862-1929), served vr 
Democratic leader in Congress for more than 30 у© te 
He was born in Louisville, Ky., and studied law м 
University of Virginia. In 1884, he began to a 
law in Birmingham, Ala., and 10 years later was elec 
to the U.S. House of Representatives. As chairman g 
the Ways and Means Committee, he helped for 
tariff legislation of 1913. From 1915 until 1927, UP A 
Wood served as a U.S. Senator. Снлккв Grayson SUMMERS 
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For Alabama's rank among the states in production, 
see the following articles: 


Aluminum Iron and Steel Pecan 
Chicken Lumber Shrimp 
Coal Nut Watermelon 
Cotton Peanut 


UNIVERSITIES AND COLLEGES 
Alabama universities and colleges which have sepa- 
rate articles are listed in the Education section of this 
article. 
UNCLASSIFIED 
Boll Weevil Monument 
Fort Rucker 


Redstone Arsenal 
Southern States 
Outline 
1. The Land and Its Resources 
A. Location and Size 
B. Land Regions 


D. Rivers and Lakes 
E. Natural Resources 


C. Coast Line F. Climate 
И. Life of the People 
A. The People B. Cities C. Country Life 


Ill. Work of the People 
A. Manufacturing 


and Processing 
B. Agriculture 


E. Fishing Industry 
F. Electric Power 
G. Transportation 


ing H. Communication 
D. Forest Products 
IV. Education 
A. Schools B. Libraries C. Museums 


V. Arts 
A. Architecture 
Painting and Sculpture 
VI. Interesting Places to Visit 
Annual Events in Alabama 
. Government 
IX. History 
X. Famous Alabamians 


C. Literature 
D. Music 


Questions 
What is Alabama's only seaport? 
fark cannot the governor of Alabama go directly 
the governorship to the U.S. Senate? 
ta hat Alabamian served as Speaker of the United 
tes House of Representatives? 
t famous Alabama social reformer wrote the 
Words to the state song? 
meat do people find unusual about the Boll Weevil 
What is the Black Belt? Why is it so called? 
Y is Montgomery known as “The Cradle of the 
nfederacy”? 
here is the Air University of the United States? 
Y is Birmingham a large steel-producing center? 


Bane: Books for Young Readers 
1953, BERNADINE Е. Picture Book of Alabama. Whitman, 


В 
NOWIN, FRANCES W, Captured Words. Aladdin, 1954. Se- 


Gee out a written language for the 


ALABAMA RIVER 


Сикмку, Coma, Skeleton Сасе. Holt, 1954. А farm boy 
explores an Indian cave in Alabama 

лок, Auce A. and Jouasux, М. А. The Wooden Locket 
Viking, 1953. A displaced family from Poland learns 
to adjust itself to Alabama farm life 

Marruews, Prrr L. History Stories of Alabama. University 
Publishing Co., 1952. 

OWSLEY, FRANK L., and others, Anew Alabama, An Ele- 
mentary History, Colonial Press, 1957, 


Books for Older Readers 

Alabama: A Guide to the Deep South, Hastings, 1941. 

ARNOLD, Вуком, ed. Folksongs of Alabama. Univ. of 
Alabama Press, 1950. Words and music collected by 
Byron Arnold from folk singers throughout the state. 

MACLEOD, KATHERINE. Bellingrath and Other Famous Gar- 
dens, Comet Press Books, 1955. 

Parks, Joseren H., and Моокк, К. E. Story of Alabama: 
А State History. Turner E. Smith, Atlanta, Ga., 1952, 

Sayre, ANNE. Never Call Retreat. Crowell, 1957. A Quaker 
family moves to Alabama after the Civil War. 

SUMMERSELL, CHARLES С. Alabama History for Schools. 
Colonial Press, 1957. 

WELLMAN, MANLY W. Young Squire Morgan. Washburn, 
1956. This book depicts life in Alabama in the 1830's. 


ALABAMA, UNIVERSITY OF, is a coeducational 
school at University, Ala. It is part of the public school 
system of the state. It offers courses in education, en- 
gineering, nursing, chemistry, law, home economics, 
arts and sciences, and commerce and business adminis- 
tration. There is also a graduate school. The university 
offers four-year courses in medicine and dentistry at the 
campus in Birmingham. It also maintains extension 
centers at Birmingham, Mobile, and other cities. The 
university operates an FM radio station, and also 
produces television programs. It was chartered in 1820. 
The school colors of the University of Alabama are 
crimson and white. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). Javes Н. NEWMAN 

ALABAMA AGRICULTURAL AND MECHANICAL 
COLLEGE is a state-controlled coeducational school in 
Normal, Ala. It has divisions of agriculture, education, 
mechanical arts, home economics, and arts and sciences. 
Graduates receive B.S. degrees. Chartered іп 1873 as 
Huntsville State Normal and Industrial School, the 
college was renamed Alabama Agricultural and Me- 
chanical College in 1948. For enrollment, see Univer- 
SITIES AND COLLEGES (table). J. Е. Drake 

ALABAMA COLLEGE is а state coeducational school 
at Montevallo, Ala. It offers courses in the liberal arts, 
and also in careers for women. The college grants A.B., 
B.S., and B.Mus. degrees. Alabama College was estab- 
lished in 1893. For enrollment, see UNIVERSITIES AND 
Correces (table). 

ALABAMA PLATFORM. See Ат.лвлма (Early State- 
hood). 

APT POLYTECHNIC INSTITUTE. See AUBURN 
UNIVERSITY. 

ALABAMA RIVER flows through the farm and forest 
lands of the Gulf Coastal Plain of Alabama. It is 
formed where the Coosa and Tallapoosa rivers join 
north of Montgomery in the central part of the state. 
The Alabama follows a winding course southwest for 
315 miles. At a point about 50 miles north of Mobile, 
it unites with the Tombigbee River to form the Mobile 
River. J. ALLEN TOWER 


237 


ALABAMA STATE COLLEGE 


ALABAMA STATE COLLEGE is а coeducational lib- 
eral arts school at Montgomery, Ala. It has a branch 
junior college at Mobile. It was founded in 1874. For 
enrollment, see UNIVERSITIES AND COLLEGES (table). 

ALABAMINE. See ASTATINE. 

ALABASTER is the name 

of two minerals of different 

D» chemical makeup. They 

look much alike, and both 

are used for ornamental 
purposes. 

The most common type 
of alabaster consists of a 
special kind of gypsum 
made of hydrated sulfate of 
lime. ‘This alabaster has a 
fine grain. It is usually pure 
white in color and excep- 
tionally soft. Its softness 
makes it an excellent ma- 
terial for carving. Soft ala- 
baster requires no special tools for shaping. It can be 
given a high polish by sanding with fine sandpaper, and 
then buffing with dental rouge on a high-speed cloth 
buffer wheel. Craftsmen form vases, mantel ornaments, 
and building stone from this alabaster. Deposits occur 
mainly in Italy, England, and France. 

The other kind of alabaster is harder than the gypsum 
type. It is a carbonate of lime, made and formed like 
stalactites and stalagmites. This kind is called oriental 


Metropolitan Museum 


Ancient Egyptian Alabaster 
mortar and pestle were used 
to grind powder and rouge. 


An Italian Sculptor of Alabaster Puts the finishing touches 
on a highly polished statuette, called Rearing Horses. 
Wide World 


alabaster. И it has bands of diff 
marble. The alabaster industry с 
Italy. 
See also Gypsum; STALACTITE; У 
ALADDIN, u^ LAD in, a poor ( 
of a tale in the Arabian Nights. The 
sia, but reflects the beliefs of i 
Scheherazade (see SCHEHERAZAD! 
According to the tale, an Айк лп magician hisi 
Aladdin to go into an undergrou:! cave for a magr 
lamp. Aladdin refused to give up the lamp, and wa 
locked in the cave. He accidentally rubbed the lame, 
and the genie, or spirit, of the lunp appeared. Thy 
powerful spirit, which became the slave of the pem 
who possessed the lamp, granted .^laddin's every wis 
Aladdin married the Sultan’s daughter, and the ges 
built them a wonderful palace. But the wicked magidae 
tricked the princess into trading the old lamp for a ne 
one, and transported the whole palace to Africa. Aladde 
followed them there. He regained the lamp and геше 
the palace to China. гнодов Rowen Camas 
ALAJUELA, дн lah HWAY lah (pop. 13,909), is the 
second largest city of the republic o! Costa Rica. It lis 
in the province of Alajuela. The city is a commer 
center. Its products include textiles and soaps. 
ALAMEDA COAST GUARD BASE, Calif., has № 
only Coast Guard training station оп the West Coast 
the United States. It occupies al! 68 acres of Gove 
ment Island, midway between Alaineda and Oakland 
The base includes a receiving center that trains steward 
for the entire Coast Guard. The U.S. Board of Shippint 
installed a shipyard here in 1917. 1 he Coast Guard (00 
control of the island in 1930. Jons Н, Tuou 
ALAMEIN, EL. See EL ALAMEIN. А 
ALAMO, AL uh moh, is an historic structure which 
stands in the center of San Antonio, Tex. A famow 
battle was fought there in March, 1836, during the wë 
for Texan independence. The Alamo is sometime 
called “ће Thermopylae of America," after the famos 
battle in which the ancient Greeks held off a lam 
Persian force. But, unlike Thermopylae, no man © 
caped from the Alamo. The Alamo has been restored 
and is now owned by the state. , 
Early Days. The Alamo was built as a Cu 
mission. Padre Olivares, a Spanish missionary, 6 
lished it at San Antonio about 1718. The mission, * 
typical example of Spanish Colonial mission architec 
ture, consisted of a monastery and church, encl M 
high walls. The mission was originally called ? 
Antonio de Valero. It was later called Alamo, the Spe 
name for the cottonwood trees surrounding the miss! 
The Texans occasionally used the mission as à А x 
During the winter of 1835-1836, the people of a 
decided to sever their relations with Mexico, be? 0 
of dissatisfaction with the Mexican governments i 
prevent the success of this independence TOV 
Antonio Lépez de Santa Anna, the Mexican pr am 
approached the vicinity of San Antonio late in Fe gr 
1836, with an army of between 4,000 and 6,000 We 
The city had a force of about 150 Texans, E 
Lieutenant Colonel William Barret Travis. The 3 
pany included the border heroes James Bow 
Davy Crockett. The arrival of the Mexicans г. 0 
Texans by surprise. They retreated to the А i pe 
prepare to hold off Santa Anna. Travis sent out 


t colors, it i ma 
er is in Flows 
CHARLES M. Hugo, 
ALAGMITE 
ese boy, is the hes 
Це originated in Pe. 
Moslem storytelle 


for help, declaring, “I shall never surrender or retreat.” 
А relief party from Gonzales passed through the Mexi- 
can lines and entered the Alamo, increasing the Alamo 
forces to 182 men. Colonel J. W. Fannin left Goliad 
with most of his 400 men to relieve the Alamo, but had 
equipment trouble on the way and returned to Goliad. 
The Siege of the Alamo began on Feb. 23, 1836. By 
March 5, the garrison could not return Mexican fire, 
because ammunition had run low. This convinced 
Santa Anna that the fort could be assaulted. Early on 
the following morning, the Mexicans succeeded in 
scaling the walls. The Texans used their muskets as 
Clubs and fought until all but six of the defenders were 
dead. Santa Anna ordered these men killed also. Some 
historians say that Crockett was one of them. At eight 
o'clock that morning. the Mexican general reported his 
victory to the Mexican government. Survivors of the 
battle included Mrs. Dickinson, the wife of one of the 
iher baby; her Mexican nurse; and a Negro boy. 
“Remember the Alamo” became a battle cry. The 
heroic defense of the Alamo gave General Sam Houston 
lime to gather the forces he needed to save the inde- 
nee movement of Texas. He retreated eastward, 
pursued by Santa Anna. At San Jacinto, Tex., he 
tumed on the Mexicans, surprised them during an 
aftemoon Siesta, and on April 21 routed the entire 
Mexican army. Houston’s army captured Santa Anna 
himself the following day and forced him to sign a treaty 
granting ‘Texas its independence. — Ховмлх A. GRAKBNER 
Related Articles in WorLD Book include: 
Gon! James Santa Аппа, _ 
‘la ett, David Antonio Lépez de 
sj (color picture, Texas (color picture, 
айз in American History) * Remember the 
Suston, Samuel Alamo”) 
ALANBROOKE, LORD (1883- — ), ALAN FRANCIS 
dar Was one of Great Britain's military leaders 
io Pe World War II. He served as a military adviser 
rime Minister Winston Churchill. Alanbrooke won 
5 distinction for his brilliant leadership during 
of Ee retreat from Dunkerque. He served as chiel 
wk e Imperial General Staff from 1941 until 1946, 
€n he retired, Alanbrooke was born in France of 


Culver 


The Battle of the Alamo Was an Heroic Attempt to Hold Off Mexican Forces Until on Army Could Be Orgonized. 


Irish parents, and attended the Royal Military Acad- 
emy in England. He fought in France in World 
War I. His World War И diaries, edited by Sir Arthur 
Bryant, were published in the late 1950's. с. L. Mowsr 

ALAND ISLANDS, OH lahnd (AWVENANMAA in 
Finnish), lie in a small archipelago at the entrance to the 
Gulf of Bothnia, between Finland and Sweden. For 
location, see SWEDEN (color map). They belong to Fin- 
land, but have a large measure of self-government. The 
6,554 islands cover about 570 square miles and have a 
population of 21,350. The chief occupations are fishing 
and farming. Mariehamn is the capital and only city. 

The Ålands have been called “The Gibraltar of the 
Baltic.” At one time, any nation holding them with a 
strong navy and good military installations could con- 
trol the Gulf of Bothnia and the Gulf of Finland. 

The Russians gained control of the islands from Swe- 
den in 1809. During World War I, Germany occupied 
them at the request of the newly formed Finnish govern- 
ment. After World War I, both Sweden and Finland 
claimed the Alands. The League of Nations awarded 
the islands to Finland in 1921. In the same year, an 
agreement called the Aland Island Convention forbade 
fortifying the islands. Jons Н. Wuonixrs 

ALARCON, л lah KAWN, PEDRO ANTONIO DE 
(1833-1891), was one of Spain's prominent novelists. 
His novelette, The Three-Cornered Hat (1874), is often 
referred to as onc of the world's greatest masterpieces 
of humor. He wrote some of the best short stories of 
Spanish literature. His novels, realistic in theme and 
setting, often have romantic clements and а superficial 
moral. His novelette, Captain Poison (1881), is a popular 
textbook in Spanish literature. Alarcón was born in 
Guadix, Granada. HARVEY L. JOHNSON 

ALARIC, AL ил ric (s.p. 370?-410), king of the Visi- 
goths, was, for a time, a general in the Roman army. 
He later turned against the Romans, and invaded and 
plundered Greece and Italy. He besieged Rome three 
times, and sacked the city in 410. In spite of his actions, 
Alaric spared Roman religious temples and Christian 
churches. See also Gorn. ROBERT GENLMANN Bont 
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ALASKA, uh LASS kuh, is the largest state in the 
United States. When it entered the Union in 1959, it 
became the first new state in 47 years. At its western- 
most point, the Alaska mainland lies only 54 miles 
from Russia. Alaska’s Little Diomede Island lies only 
three miles from Russia’s Big Diomede Island. This is 
the shortest distance between North America and Asia. 
Alaska is one fifth as large as all the rest of the United 
States, and more than twice as big as Texas, the next 
largest state. Juneau is the capital and Anchorage is the 
largest city. 

The word Alaska comes from a word meaning great 
land or mainland that was used by the Aleut people of 
the area. This word sounded like A-/a-a-ska to the first 
Russian settlers of the region. Alaska is sometimes 
called THE Lasr FRONTIER, because it has vast regions 
that have not been fully explored or settled. The fed- 
eral government owns about nine tenths of the land. 

Secretary of State William H. Seward bought Alaska 
from Russia in 1867 for $7,200,000, or only about 2 
cents an acre. At that time, many Americans thought 
the region was a worthless waste of ice and snow. They 
called it Seward’s Ice-Box, Seward's Folly, and 586,000 
square miles of icebergs and polar bears. But the land has a 
vast supply of important minerals, forests, and poten- 
tial water power. The value of its resources has paid 
back its cost hundreds of times. 

Almost a third of Alaska lies within the Arctic 
Circle. But Point Barrow, the northernmost tip of 
Alaska, is more than 1,200 miles from the North Pole. 
Fort Yukon in northeastern Alaska records the highest 
temperatures and the greatest temperature extremes 
in the state. Weathermen there have recorded tem- 
peratures of —75? F. in winter and 100? F. in summer, 
But most of southern Alaska has a mild climate warmed 
by winds blowing over the Japan Current. Little Port 
Walter has the highest average yearly rainfall (221 
inches) in the continental United States, 


Land Regions of Alaska 


ALASKA 


The Last Frontier 


The State Seal 


The State Flag 


Alaska's climate and soils have encouraged farming 
in several regio Farmers in the Matanuska and 
Гапапа valleys and in the Homer area on the Kenai 
Peninsula raise dairy cattle, oats, rye, barley, and hay. 
They also grow many kinds of root vegetables, includ- 


ing carrots, radishes, turnips, and potatoes, 

The state has become famous for its scenic beauty, 
and is a paradise for fishermen and hunters. It has 
hundreds of snow-topped mountains, including 20,320- 
foot Mt. McKinley in south-central Alaska, the highest 
point in North America. The country’s 10 next highest 
mountains and all but опе of its active volcanoes are 
also in Alaska. Sparkling glaciers add to the beauty of 
the coastal regions. The Malaspina Glacier, larger than 
the state of Rhode Island, is the largest ice mass on the 
North American continent. The action of glaciers 
Many centuries асо formed long inlets, called fiords, 
along the coast. 

About 62 of every 100 Alaskans live in small villages 
9r in the country. Vast regions in the north do not 
have a single human resident. Alaska has the lowest 
Population density of any state, an average of only about 
39 persons to 100 square miles. During the early 1900's, 
fishing and mining were the main occupations in Alaska. 

loneers in almost every important trade and profession 
¢stablished themselves there in the 1940's and 1950's. 

heir courage and pioneering brought statehood to 


s, Cantal: Juneau (since 1906). Earlier capitals, Three 
1800» Bay (near present-day Kodiak, Russian, 1784- 
3) Sitka(Ru sian, 1806-1867; American, 1867-1906). 
sé Government: Congress—U.S. Senators, 2; U.S. Repre- 
9 ntatives, l. Electoral votes, 3. State Legislature—senators, 
б Avbresentatives, 40. Boroughs, 16. Voting Age, 19 years. 
mile eee square miles (including 15,335 square 
Crna. йаша water) Ist in size among the states. 
width ( length (mainland), about 1,500 miles. Greatest 
maine ава), about 1,200 miles. Coast line (including 
E and and principal islands), 6,640 miles. 
even ion: Highest, Mt. McKinley, 20,320 feet above sea 
poy бей, sea level, along the coast. 
i 226,167 (1960), 50th among the states. 
rural o 9 persons to 100 square miles. Distribution, 
Chi Per cent; urban, 38 per cent. 
idee Products; Fishing Industry, clams, crabs, halibut, 
п, shrimp. Mining, coal, chromite, gold, petroleum, 
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The State Flower 
Forget-Me-Not 


The State Bird 
Willow Ptarmigan 


Alaska after 92 years as a possession of the United States. 

The Aleutian Islands of Alaska were the only part 
of North America invaded during World War II. Japa- 
nese forces occupied Attu and Kiska islands in 1942, 
Alaska’s vital military importance then began to be 
recognized by federal authorities. Since that time, un- 
settled international conditions have continued to 
prove that Alaska plays a vital part in national de- 
fense. The construction of the Alaska Highway in 
1942, its opening to civilian traffic in 1947, and the es- 
tablishment of new commercial air routes in the 1950's 
brought Alaska closer to the rest of the world. 


The Land and Its Resources 


Location and Size. Most of Alaska is a large penin- 
sula that occupies the extreme northwestern portion of 


FACTS IN BRIEF 


sand and gravel. Fur Industry, beaver, fox, mink, muskrat, 
seal. Agriculture, barley, dairy products, hay, oats, vegeta- 
bles. Manufacturing and Processing, canned and processed 
fish, concrete blocks, handicrafts, lumber and wood 
products. 

Statehood: Jan. 3, 1959, the 49th state. 

State Seal: The rising sun shines on forests, a lake, 
fishing and shipping boats, and agricultural and mining 
activities. These symbolize Alaska's principal resources 
and occupations. Adopted in 1913. 

State Flag: Seven gold stars, representing Alaska's 
gold-mining industry, form the Big Dipper on a field of 
blue. An eighth star in the corner is the North Star, and 
symbolizes Alaska's far-northern location. Benjamin 
Benson, a 13-year-old Seward schoolboy, designed the 
flag. Adopted in 1927. 

State Motto: None. 

State Song: “Alaska’s Flag." Words by Marie Drake; 
music by Elinor Dusenbury. 
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round Alaska on the north, west, and south. The Yukon 

Territory of Canada forms the eastern boundary of the 

state for over 600 miles. The coastal section of northern 
southeastern 


British Columbia forms the border. 
Alatka covers square miles. 

Lond Regions. has seven main land regions: 
(1) the Pacific Coast Ranges, (2) the Alaska Basins, (3) 
the Alaska Range, (4) the Central U| and Plains, 
(5) the Brooks Range, (6) the Arctic and (7) the 
Aleutian Islands and Range. 

The Pacific Coast Ranges region lies nearest to the rest 

the United States. It includes a 400-mile-long strip 
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the main Alaskan peninsula. The islands of the Alex- 
ander Archipelago, lying west of the Panhandle, and 
Kodiak Island, in the western part of the Gulf of 
Alaska, also make up part of this region. The Pan- 
handle varies in width from less than 10 miles to more 
than 150 miles. The thick vegetation here includes 
evergreen trees and hundreds of kinds of grasses and 
wild flowers. The mountains of the Coast Range loom 
sharply out of the sea. 

The Alaska Basins region is north and west of the 


The Central Uplands and Plains make up the largest 
region. This vast expanse of land lies north and west of 
the Alaska Range region. It stretches westward to the 
Pacific Ocean, includes the Seward Peninsula, and ex- 
tends northward to the Brooks Range region. Much of 
it is a rolling plain, cut into many small mesas, or table- 
lands, by broad valleys and numerous streams. The 
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The Aleutian Islands and Ra gion 
area on the mainland northwes: Kodiak band, 
narrow Alaska Peninsula, and th х Аниза 
chain. The mountains of the ^! ın Range and 
flat country form the mainland a. Glaci 
peaks and active volcanoes of th utian 
а magnificent background for a hu: cod miles 
ful ocean bays in the Cook Ini: area. The 
Islands stretch southwestward fr he Alaska 
sula for about 1,100 miles, sepa ж the 
from the Pacific Ocean, This chai: has 14 lange 
about 55 small islands, and man. опу islets 
Unalaska, Umnak, and Akutan some of the 
islands. 

Other Islands. The islands o! Alexander 
pelago rise from the Pacific Oce. -T the coast 8 
Panhandle, Prince of Wales Isla: che largest of 
group, is the home of most of Al. 1's Haida 

nced ruh | 7 uh дий GEE 


(pronou: 
Island has the city of Ketchikan 
has Sitka and the Sitka Nation 


large islands in the group are Chic! cof, 
Kupreanof. Kodiak Island, abou: . ~o square 
area and lying southwest of the К. п Peninsula, 
fish-canning industry Pribilof 
north of the Aleutians in the Berin, ~a, are the 
home of the world's largest fur-seal |d. Nunivak 
is northeast of the Pribilofs. St. T.: rence Island, 


its old villages of Gambell and <. oonga, lies # 
southern approach to Bering Strait 

Coast Line. Alaska's general coast line is 6,640 
long. But all the coast line of thc mainland and pi 
cipal islands washed by tidewater measures 33,904 
"The main features of the southern. Pacific conim 
Ese are the Gulf of Alaska, Prince William p 

Inlet. The Bering Sea and Chukchi $ 

the western coast. Bristol Bay and Norton Sound 96 
into the Bering Sea. Kotzebue Sound faces the Cnt 
Sea on the northwestern shore. The Arctic Осе Н | 
опе of its seas, the Beaufort Sea, stretch along the 9. — 

Mountains. The Pacific mountain system in re 
includes four ranges. The Coast Mountains bie i 
handle are about 100 miles wide, but have 00 M 
defined crestline. Many peaks rise more than 7,000 a 
above sea level. The St. Elias Range runs m 
west from the northern end of the Coast Кап а 
cludes the Skolai Mountains and other mountain 
tween Cross Sound and Mt. St. Elias. The v 
Wrangell, and Nutzotin mountains also belong ud | 
range. Its principal peaks include Mt. St. Elias d 
feet), Mt. Blackburn (16,523 feet), Mt. Bona ( 
feet), Mt. Sanford (16,208 feet), and Mt. атмо | 
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ALASKA 


The maps and graphs on this page show the variations 
in rainfall, population, and growing season. They also 
tell the chief ways the people earn their living and 
the average yearly value of the state's main products. 


POPULATION 
The population of Alaska is concentrated 
in three widely scattered areas. 
Persons to the Square Mile 


under 2 

2-25 
Urban Centers 
в 50,000-100,000 
® 20,000-50,000 


о 2,000-10,000 


AVERAGE YEARLY RAINFALL 
The southeastern coast of Aloska is one 
ОЁ the wettest areas of the United States, 
(inches) 

under 10 ~ 


GROWING SEASON 


The southeastern section of Alaska has the 
longest growing season. 
Average Number of Days 
Without Killing Frost 
_| under 60 
60-100 
100-140 
over140 
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ECONOMIC ACTIVITY 


Gold accounts for 37 per cen! of the value 
of mining in Alaska. 


MANUFACTURING 
< Food Processing 
25% Lumber & Forest Products 
LL] Printing & Publishing 


General Farming 
Seasonal Grazing 
Nomadic Herding 
Mountains & Forests 


The Anchorage area adds approximately 
$3,000,000 to the value of manufactured products. 


The most famous of the many fur-bearing animals are 
the fur seals of the Pribilof Islands (see Sear [Fur Seals}). 
Huge Kodiak brown bears, the largest flesh-eating 
mammals, live on Kodiak Island and in south-central 
Alaska. They often weigh up to 1,500 pounds and stand 
more than 10 fer: tall. Polar bears are found in the 
north, and black bears in nearly every section. Other 
fur-bearing апі. include Arctic hares, beavers, foxes, 
Ivnxes, lemmin martens, minks, muskrats, otters, 
weasels, and wol. orines. The most numerous big-game 
animals include "ет, moose, caribou, mountain sheep, 
and mountain со.из. Reindeer graze in the far north. 


А herd of musk oxen lives on Nunivak Island. Bison 
imported from Montana thrive in the region south of 
Fairbanks. 


Birds of prey include bald eagles, golden eagles, 
hawks, and owls. \uklets, cormorants, gulls, kittiwakes, 
murres, and puffins nest throughout the Aleutians and 


the islands of the Bering Sea. Millions of waterfowl, 
including ducks and geese, migrate southward each fall 
from their nesting areas in the north. Ptarmigan and 


grouse live throughout most of the state. 
Climate varies greatly in different parts of the state. 
These variations result partly from Alaska’s size and 


partly from its location. Warm ocean currents affect the 
climate of the entire southern coast. The Japan Current 
and winds traveling eastward from the Asiatic coast give 
southern Alaska iı fairly mild year-round climate. Fort 
Yukon reported \laska’s highest temperature, 100° F., 
in June, 1915. The lowest temperature, —76°F., was 
reported at Tanana in January, 1886. 

Alaska has three distinct climate zones: Pacific, Con- 
tinental, and Arctic. The southern and southeastern 
coasts have a Pac ilic climate. The average temperature 
ranges from 45° Г. to 57° Е. in summer, and from 20° Е. 
to 35° Е. in winter. Rainfall and snowfall range from 
60 inches to more than 150 inches a year. The interior 
has the colder Continental climate. Average tempera- 


tures range from 45° Е. to 58° Е. in summer, and from 
~2° F. to — 10° Е. in winter. Between 7 and 32 inches 
of rain and snow falls annually. The Arctic climate of 
the Arctic Plains region is only slightly colder than the 
Continental climate of the interior. Average summer 
temperatures range from 38° Е. to 53° F., and winter 
temperatures vary between —3? Е. and — 16° Е. Rain- 
fall and snowfall often total less than four inches a year. 


Life of the People 


The People. According to the U.S. Bureau of the 
Census, the population of Alaska was 226,167 in 1960. 
This Was an increase of 76 per cent over the 1950 popu- 
lation of 128,643. About 62 of every 100 Alaskans live 
în rural areas. An average of only about 39 persons live 
on every 100 square miles. 

T The Russians were the first white settlers in Alaska. 
heir descendants live in Sitka, Kodiak, and in the 
Aleutian Islands, About 22 of every 100 Alaskans are 
“scendants of Scandinavian settlers. Many persons 
tom the northwestern states have also moved to Alaska. 
Poe 14 of every 100 Alaskans are Eskimos, Aleut, 
dia lingit, Tsimshian, Haida, and Athapaskan In- 
in fid Most of them work as mechanics or miners, and 
5 series and on construction projects. There are about 
0% Eskimos, chiefly in the north and west. About 

á leut live on the Alaska Peninsula and in the 
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Aleutian Islands. More than 14,000 Indians live in the 
state. They are chiefiy Tlingit, Haida, and Athapaskan. 
The Tlingit and Haida live in southeastern Alaska, and 
most of the Athapaskan are in central Alaska. The 
white population lives mainly along the Alaska Rail- 
road and in the southeast, where fishing, mining, and 
construction work are the chief occupations. About 
45,000 American military personnel live in Alaska, 
mostly near Anchorage and Fairbanks. 

The largest religious groups in the state include the 
Baptist, Christian Science, Church of Christ, Episcopal, 
Quaker, Methodist, Moravian, Mormon, Nazarene, 
Presbyterian, and Seventh-day Adventist. Most towns 
and cities also have Roman Catholic churches. 

Alaskans like to fish and hunt. Daring sportsmen 
enjoy hunting the fierce Kodiak brown bears. Less 
adventurous hunters track moose, whitemountain sheep, 
caribou, mountain goats, sheep, and deer. Fishermen 
enjoy salmon trolling and spinning, and angling for cod 
and bass in the coastal waters. They cast for grayling 
and trout in the inland lakes and streams. Ice skating 
and skiing are the most popular winter sports. 

Blanket tossing ranks almost as a national sport 
among the Eskimos. To play this game, they stretch a 
large walrus hide or a blanket three or four feet above 
the ground. About 20 or 30 Eskimos hold its edge by 
special handgrips. Together they toss a player as high 
as 15 or 20 feet at each bounce. 

Cities. Alaska has about 30 incorporated cities 
and towns. Anchorage is the largest city, followed by 
Fairbanks, Juneau, Ketchikan, and Sitka. Each town 
usually has one principal industry. For example, Ketchi- 
kan is the salmon capital of the world. Its canneries 
process more fish, mostly salmon, than any other city. 
Sitka and Kodiak are also salmon-packing centers. 
Anchorage serves as the headquarters of the Alaska 
Railroad, and Juneau is the capital of the state. Fair- 
banks, the headquarters of the gold placer-mining indus- 
try, also ranks as the most important supplier of mining 
equipment in the Far North. See the separate articles 
on Alaskan cities and towns listed in the Related Articles 
at the end of this article. 

Country Life. Few Alaskans farm for a living, because 
it takes too much money and time to put unsettled land 
on a paying basis. Markets lie far away, and shipping 
costs are high. Some roads have been built in the main 
farming areas since World War II. 


Work of the People 


The federal government spent more than $1,800,000,- 
000 during the 1940's and 1950's to develop military 
bases in Alaska for the defense of the United States. This 
vast construction program attracted thousands of new 
residents. Transportation systems improved, and Alaska’s 
industry and natural resources began a period of great 
development. The construction of defense Projects, the 
operation and maintenance of military installations, 
and other government programs provide important 
sources of income. 

More than 17 of every 100 employed Alaskans work 
for the government. About 14 of every 100 make their 
living in construction, and about 13 in the transporta- 
tion, communications, and public-utilities industries 
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together. Fewer than 10 of every 100 work in manu- 
facturing plants. Alaska must import most of its manu- 
factured products from other states. 

Fishing Industry. Salmon accounts for about go of 
every 100 pounds of fish caught in Alaskan waters. Most 
of this catch is canned and shipped to markets in other 
states. Some of the world's largest salmon-packing and 
processing plants are on the southern and southeastern 
coasts, Prince William Sound, Kodiak Island, and 
Bristol Bay. Halibut, the second most important com- 
mercial fish, is marketed fresh or frozen. King crabs, 
Dungeness crabs, shrimps, and razor clams are taken 
along the southern and southeastern shores. 

Mining. Gold has ranked as Alaska's most valuable 
mineral since the gold rush of 1898. It is worked chiefly 
in the Yukon River basin, at Nome, and at other places 
on the west coast. Gold mining declined in importance 
during the 195073 for two reasons. Labor costs rose, and 
30 did the expense of transporting ores great distances to 
smelters and refineries in Oregon and Washington. Coal 
mining is one of the chief industries, with an annual 
production of about 675,000 tons. Alaskans also mine 
sand and gravel in large quantities. The area around 
Tin City, on the Seward Peninsula, is the only potential 
tin-producing district in North America. 

In 1949, prospectors discovered natural gas south of 
Point Barrow, and in 195: they found petroleum at 
Umiat. By 1956, 11 major producers had started oil 
exploration and drilling. Geologists made а big oil dis- 
covery in 1957 on the Kenai Peninsula. More than 
40,000,000 acres of potential oil or gas land is now under 
lease in the state. Other minerals, most of them pro- 
duced in small quantities, include chromite, mercury, 
platinum, copper, silver, antimony, tungsten, asbestos, 
iron, nickel, and marble. 

Fur Industry. The value of Alaskan furs sold each 
year averages about $7,000,000. Sealskins from the 
Pribilof Islands account for about 8o per cent of this. 
The Pribilof seals may be killed only by federal em- 
ployees under government supervision. In the 1950's, 
the government slaughtered about 80,000 seals annu- 
ally. Minks rank second to seals in the number of skins. 
‘They live in most areas south of the Brooks Range 
region. Other fur-bearing animals include martens, 
otters, weasels, muskrats, beavers, foxes, and lynxes. 

Agriculture. Dairying is one of the state's most valu- 
able agricultural activities. Farmers in the Matanuska 
Valley region raise small herds of dairy cattle, and 
market their milk in Anchorage and at nearby military 
bases. Some farmers also raise beef cattle, hogs, and 
sheep. The demand for fresh meat exceeds the supply. 
But the high cost of winter feed, the difficulties of land 
cultivation, and the lack of commercial slaughtering 
facilities make livestock raising very expensive. More 
than 60,000,000 acres of the state could be used for 
farming and grazing. But much of this land must first be 
cleared of trees and dense plant growth. The average 
Alaska farm covers 33 acres. The principal farming 
communities are in the Matanuska and Tanana valleys, 
and in the Homer area on the Kenai Peninsula. 

Alaska has a short growing season, but the summer 
sun shines about 20 hours a day in the central part of 
the state. Farmers here raise wheat, oats, tye, barley, 
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and hay. All vegetables that «iow ina Cool climate, 
as carrots, cabbages, turnips potatoes, and lettuce 
raised as far north as the Arctic Circle, Farmes 
plant peas, beets, cauliflower. and rhubarb, ang 
crops of raspberries, strawberries, and currants, 

Forest Products. Lumbermen cut about 200,0004 
board feet of timber in the «iate each year. Sawa 
operate throughout southeastern Alaska, A sawnilg 
Wrangell began processing limber for export to Jae 
in 1956. Pulp mills at Ketchikan and Sitka py 
timber from the Tongass National Forest. 

Electric Power. Hydroelectric power, like the stax 
minerals and timber, has not been fully developed. The 
Eklutna Project, near Anchorage, is the largest hyde 
electric development. It serves Anchorage, Matanui 
Valley, and military bases. Coal and other fuels тй 
much of the state power (see ELECTRIC POWER а 

Transportation. One chief cause of Alaska’s de 
development has been its limited and expensive tram 
portation systems. 

Aviation provides the fastest and cheapest way 
cross the great expanses of rugged country. More ha 
то airlines serve Alaska, some o! which offer daily seni 
to and from other parts of the United States, Theres 
more than 400 airports, seaplane bases, and emergent 
landing strips. Anchorage serves as a refueling base ft 
planes flying to the Far East, «nd for aircraft баі 
the polar route between Europe and North Атей 
Fairbanks, Juneau, Ketchikan, and Kodiak also lar 
modern airports. Almost every Alaska town and vili 
has an airfield. “Bush pilots" use such fields as they 
passengers and supplies to remote areas. ч 

Railroads. Alaska has about 550 miles of тай 
track. The Alaska Railroad, owned and operated by Ù 
federal government, runs from the seaports of v 
and Whittier to Anchorage and Fairbanks. Short bra 
lines serve points in the Matanuska Valley. 

Roads and Highways. The state has about 4,000 Е 
of roads, more than half of which are surfaced. ма 
the highway system consists of a series of roads Ww 
nect the Kenai Peninsula, Anchorage, Valdez, an 
banks with the Alaska Highway through Canadi 
United States built the 1,523-mile Alaska ee 
from Fairbanks to Dawson Creek, B.C., as a : d 
supply road during World War II. It links be 
system of Alaska with those of the other stat 
Canada. See ALaska Hicnwav. E 

Shipping. Alaska depends upon ocean-steam А 
for most of its trade with the Pacific Coas сой 
Steamers carry cargo from Seattle, Wash., to ei | 
towns. The principal Pacific ports include Ee jk Н 
Juneau, Sitka, Cordova, Valdez, Seward, and Nome! 
Ice never blocks the ports of southern Alaska. 
the chief seaport of the Bering Sea area. | ns Cal 

Communication. The Alaska Communicatie =) i 
was completed in the mid-1950's at a cost "i | 
$20,000,000. It runs between Seattle and т 
сап carry 36 telephone conversations at one rem | 
handles telegraph messages. ‘The federal E e Proje! 
developed the multimillion-dollar White v № 1 
in the late 1950's. Combat centers of WA det | 
Command use it to receive reports of aircral jl | 
by radar outposts of the Distant Early Mw sh 
line north of the Arctic Circle and elsewhere i jii 
and Canada. This communication line can | 
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ind conversations at the same time. 
ı's first newspaper was 7 he Esquimaux, 
ution among the members of the 
lelegraph Expedition in 1866. This 
о build an overland telegraph line 
\laska. It gave up the attempt in 
roposed line could not compete with 
Thomas G. Murphy, a tailor, 

lic newspaper, the Alaska Times, at 
"it 20 newspapers and several maga- 
ished in Alaska. Newspapers include 
Times, Anchorage Daily News, Fair- 
liner, and Alaska Empire, published in 
Vos, and Jessens's Weekly, published 


many messages 

Publishing. Ala 
published for di 
Western Union 
company planne 
to Europe thro: 
1867, because 11 
the Atlantic ( 
printed the first 
Sitka in 1868. .* 
zines are now р 
the Anchorage 1) 
banks Daily New 
Juneau, Ketchiku 
in Fairbanks. 

Radio and 1:1: ‘sion. Anchorage, Fairbanks, Juneau, 
and Ketchikan have radio stations that are affiliated 
with national networks. Smaller stations broadcast from 
towns throughout the state. Alaska's first radio station, 
KFQD, started broadcasting from Anchorage in 1924. 
The first television stations, KTVA-TV and KFIA-TV, 
began operating in Anchorage in 1953. 


Education 


Schools. The siate board of education controls the 
public schools. 1 his board consists of five members 
appointed by the governor and approved by the legisla- 
ture. The state superintendent of public instruction, 
also appointed by the governor, serves as executive 
officer. Children must attend school between the ages 
of 7 and 16, or until they complete the eighth grade. 

Public schools ave divided into three groups. Rural 
schools receive their entire support from appropriations 
made by the state legislature. Schools in incorporated 
towns and cities receive from 75 to 85 per cent of their 
funds from the state, and the rest from school-district 
taxes. Military funds pay the entire cost of schools on 
military installations. 

The Bureau oí Indian Affairs operates schools in 
many villages throughout the state, mainly for Aleut, 
Eskimo, and Indian children. There are also several 
parochial schools in Alaska. 
| Universities. Alaska's oldest university, the Univer- 
sity of Alaska, is at College, near Fairbanks. Commu- 
nity colleges, accredited by the university, operate at 
Anchorage, Juneau, Ketchikan, and Palmer. The other 
university in the state, Alaska Methodist University at 
Anchorage, opened in 1960. 

Libraries and Museums. Alaska has more than 30 
Public libraries, They receive funds from local govern- 
ments and from the state government. The library of 
the University of Alaska has a collection of books on 
technical and general subjects. The Alaska Historical 
Library and Museum, authorized by the U.S. Congress 
In 1900, moved from Sitka to Juneau in 1920. Many of 
18 collections deal with Alaska’s resources, industries, 
and historical background. The University of Alaska 
180 has a large museum. The Sheldon Jackson 
^ “scum at Sitka and the historical museum at Valdez 
Cature exhibits of Alaska’s colorful past. 


The Arts 
Fainting, Perhaps the states best-known artist is 
i ney Laurence ( 1865-1940), a painter of marine sub- 
Jects and Alaskan landscape studies. His many paint- 
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ings of Mt. McKinley hang in homes and museums 
throughout North America. The Eskimo artists George 
Ahgupuk and Robert Mayokok have received wide 
praise for their paintings of Eskimo and Indian life. 

Literature. The most important contributions to liter- 
ature about Alaska include the adventurous, romantic 
novels of Jack London, Rex Beach, and Edison Mar- 
shall. They also include Robert W. Service's stirring 
ballads and poems about the gold-rush days, and the 
nature writings of John Muir. 

Crafts. ‘The Eskimos make intricate ivory jewelry and 
trinkets from the tusks of walruses and from fossilized 
mammoth tusks. The Bureau of Indian Affairs en- 
courages the development of arts and crafts. 


Interesting Places to Visit 


Alaska is a paradise for the tourist, the big-game 
hunter, the fisherman, and the lover of the outdoors. 
The state plays host to thousands of visitors every year. 
Scenery of matchless beauty meets the eye almost every- 
where. One of the world’s most scenic water routes is 
the Inland Passage from Seattle, Wash., along a beauti- 
ful fiord-cut coast, to Juneau and Skagway. 

Following are brief descriptions of some of Alaska’s 
most interesting places to visit. 


Kenai Peninsula, in southern Alaska, includes the farm- 
ing and fishing communities of Kenai, Homer, and 
Seldovia. The peninsula has many glaciers, as well as 
views of Redoubt, Iliamna, and St. Augustine volcanoes 
across Cook Inlet. 

Kotzebue, above the Arctic Circle on the Arctic Ocean, 
is a large Eskimo village. Eskimos from the neighboring 
communities come here to trade and dance. 

Matanuska Valley, near Palmer, is one of Alaska’s 
richest agricultural regions. See MATANUSKA VALLEY. 

Mendenhall Glacier, near Juneau, can be reached by 
highway. Rocks and boulders jut from the glacier, which 
is 13 miles wide. The remains of a forest, sheared off by 
the advancing ice and uncovered when the ice receded, 
are also imbedded in the glacier. 

Metlakatla is a cooperative Tsimshian Indian village on 
Annette Island, near Ketchikan. The residents operate 
their own cannery, sawmills, and boatbuilding yards. 
Stores display local handicrafts. 

National Park, Monuments, and Forests. Alaska 
has one national park, three national monuments, and 
two national forests. They cover more than 27,600,000 
acres. Mount McKinley National Park, in south-central 
Alaska, has the highest mountain in North America, 
and many large glaciers. Congress established the park 
in 1917. It covers 1,939,493 acres. ў 

Katmai National Monument, the largest of all national 
monuments, covers 2,697,590 acres on the Alaska Pen- 
insula. It includes the Valley of Ten Thousand Smokes, 
one of the world's greatest known groups of active 
volcanoes. Congress established this monument in 1918. 
Glacier Bay National Monument, near Juneau, has a 
series of “ice rivers” many miles long. Eleven of the most 
majestic tidal glaciers in Alaska can be seen here. The 
monument covers 2,274.595 acres. Congress established 
itin 1925. Sitka National Monument covers 54.33 acres at 
Sitka. It has a replica of the stockade where the Kik- 
Siti tribe of Tlingit Indians made a stand against the 
early Russian settlers. It also has a fine exhibit of 
totem poles. The monument was established in 1910. 


247 


Fred Machetanz, Shostal 


Eskimo Hunters, warmly clad in 
fur parkas and mukluks, use their 
large ice picks to help them over the 
ice and in hunting animals. 


Mike Roberts, Photo Library 
Juneau, the Capital en 
lies on a deep harbor rd 
by towering mountains. n 
come into the port throug! d 
Gastineau Channel, ап 07 
the Pacific Ocean. 


Bob & Ira Spring, F.P.G. 


‘tf pant 
Lone ProspectorsstilPg ; 
gold in Alaska's mx sh M 
use the same metho! d 
state's early gold see 


Meredith 


Large Gold Dredges produce most 
of Alaska's gold by the placer-mining 
method. Workmen shoot water under 
pressure to wash gold-bearing gravel 
from the banks of a stream. 
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Bob & Ira. Spring, F.P.G. 
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Dog Sleds carry loads of supplies to remote 
mining and lumbering camps. A team of five 
dogs can pull a load of 250 pounds. 


Mount McKinley, North Amer- 
ico's highest mountain, towers 
20,320 feet over the buildings 
of Comp Elelson. The camp wos 
on eorly-day army рой. 


Ward Wells, Shostal; Herbert Lanks, Black Star 


Matanuska Valley Farmers raise Alaska’s 
largest crops. Cabbages and other vegetables 
grow to great size in this region. 


The Midnight Sun shines through most of the night from June to September in 
Alaska's arctic region. Children at Kotzebue use its light to fish in the ocean. 


Greany, Three Lions 
State Capitol in Juneau was the territorial capitol before 
Alaska became a state. Built in 1931, it cost $1,000,000. 


Tongass National Forest covers 16,016,134 acres of the 
Panhandle along the southeastern coast. Chugach Na- 
tional Forest, bordering Prince William Sound, has an 
area of 4,726,090 acres. 


Annual Events in Alaska 


The state’s most popular annual event is perhaps the 
Anchorage Fur Rendezvous Festival. This week-long 
February holiday features such events as fireworks, dog 
races, athletic contests, and other entertainment. 

Other annual events in Alaska include the following. 

March, Gold Medal Basketball Tournament at Juneau, 
no fixed date; Winter Carnival and North American 
Championship Sled Dog Derby at Fairbanks, no fixed 
date. 

March-August, King Salmon Derbies in Ketchikan, 
Juneau, Seward, Cordova, and Valdez, Mar. l-Aug. 31. 

April-May, *Ice Pool" Contest at Nenana, no fixed 
date. This contest is won by the person who comes closest 
to guessing the minute the ice breaks up in the Nenana 
River. 

July, Mt. Marathon Race in Seward, July 4; Eskimo 
Fourth of July Festivals in Nome and Kotzebue; Fourth 
of July Celebration in Juneau; Golden North Salmon 
Derby in Juneau, late July; Whale Feast at Point Barrow, 
no fixed date; Golden Days Celebration at F airbanks, no 
fixed date. 

Summer, Blessing of the Fishing Fleet in Sitka, on the 
Sunday before the opening of the fishing season. 

Early Autumn, Homer Fair in Homer; Matanuska Val- 
ley Fair in Palmer; Tanana Valley Fair in Fairbanks, 


Government 


Constitution. Alaska adopted its state constitution on 
Apr. 24, 1956, more than two years before becoming a 
state. It provides that the people may propose and enact 
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laws by the initiative, and approve or reject acts of 
legislature by the referendum (хее ТхгпАттуЕ AND Rig 
ERENDUM). The constitution also provides for the 
of any elected public official except judicial Officers, 4 
amendment to the constitution must be approved ba | 
two-thirds vote of each house o! the legislature, and bry | 
majority of the voters in a state-wide election, ` 

Executive. The voters elect the governor to айк 
year term. He cannot serve more than two consecu | 
terms. Alaska has no lieutenant governor, The secret | 
of state is the only other elected executive official. fe | 
also serves a four-year term, and can Serve only tw 
terms in a row. He becomes acting governor during de 
governor's absence from office. ‘The governor superis 
all the executive departments. He appoints departmes 
heads, who must be confirmed by a majority of bel 
houses of the legislature in joint session. 

Legislature consists of a senate of 20 members anda 
house of representatives of 40 members, Voters eka 
senators to four-year terms. Twelve senators are elect 
from minor senatorial districts and two senators fne 
each of the state's four at-large districts. Representa 
serve two-year terms. Each of the state's 24 electi 
districts elects at least one representative. Those wit 
larger populations elect more. Legislative sessions beg 
every year in January. Regular sessions have no ше 
limit. The legislature or the governor may call spi 
sessions limited to 30 days. 


Courts. The state supreme court has final ШШ 
in all matters. There are three supreme court justis 
The superior court, a general trial court, has eig 


judges. The governor appoints the chief justice of üt 
supreme court and the other justices of the supreme ax 
superior courts from persons nominated by the judia 
council. This council conducts studies for the impro 
ment of the administration of justice in Alaska. — 
Each supreme-court justice and superior-court M 
can be approved or rejected by the voters in the fis 
general election held more than three years i 
appointment. Each supreme-court justice is also subj 
to approval or rejection every tenth year thereafter, 
each superior court judge every sixth year 
Local Government. Alaska’s constitution а 
the administration of local government to M 
boroughs and to cities. Boroughs are area go 
which may include within their limits cities, E tut 
and rural areas (see Bonoucn). The state legit 
governs all land outside the organized boroughs ^ 
organized borough has an assembly. The me de 
assembly members and their terms of office E e 
mined by state law or charter. A council D dii 
city. Anchorage, Fairbanks, and some sma itis iË 
have council-manager governments. Other a 
cluding Juneau, have mayor-council governme include 
Taxation. The state’s main sources of revenue Е tax 
property taxes, individual and corporate pues d 
а business-license tax, a percentage tax on cann Jes ta 
оп, and a motor-fuel tax. Alaska has no state 4 
but most cities have а 2 per-cent sales tax. | ry 0 
National Defense. Alaska serves as à ا‎ 
for large U.S. Navy, Air Force, and Army ud y 2 
at strategic points. The three services rr lar 
fied command with headquarters at а a pe 
military installation, Elmendorf Air Force ude F 
Anchorage. Other important military posts in¢ 


Richardson, near Anchorage, and Eielson Air Force 
Base and Fort V .inwright near Fairbanks. There is an 
rt Greely near Big Delta. Naval forces 
Kodiak Island and Adak. 
! Alaskans serve in the Alaska Na- 
с are 19 army units and 2 air units 
и the state. The largest units are the 


army unit at | 
are stationed а 

More than + 
tional Guard. | 
in towns (гои: 


two scout Бана s. composed mostly of Eskimos. 
History 
Early Days. 1: те the coming of the first explorers, 


Меш, and several Indian tribes made 
ka. The Eskimos lived in the central 


the Eskimos, t 
their homes in ^ 


and northern ions, They built huts from animal 
skins, sod, drift« vod, and whalebone. Their main foods 
included fish, sıl, caribou, waterfowl, grouse, ptarmi- 
gan, and berries (sce Eskimo). More than 20,000 Aleut, 
a branch of the Lskimos, lived in the Aleutian Islands 
and on the Alaska Peninsula. The Tlingit and Haida 
Indians lived in southeastern Alaska, and the Athapas- 
kan in the interior. Their relatives, the Tsimshian, lived 
in scattered regions in southeastern Alaska. See INDIAN, 
American (table, Indian Tribes). 

Exploration. | c Russians in Siberia knew as early as 
1700 that a “Great Land” existed to the east. At about 
that time they found tree trunks and the bodies of 
strange animals with spears in them that had washed up 
on the shores o! the Kamchatka Peninsula in Asia. 

Captain Vitus Bering, a Dane serving in the Russian 
Navy, proved that Asia and North America were sepa- 
rate continents. [п 1725, Russia commissioned him to 
sail north and east to chart and explore the lands lying 


there. In 1728, Bering sailed through the strait that 
now bears his name, but did not see the North American 
continent because of heavy fog. He made a second voy- 
age in 1741, and sighted the St. Elias Range in south- 
eastern Alaska. His party landed on St. Elias Island 
(now Kayak Island). 

Other European explorers soon followed the Russian 
expeditions. Many of these adventurers sought the 

orthwest Passage. or route from Europe to the Orient 
(see NORTHWEST PassAGE). Bodega y Quadra of Spain 
made two trips to southeastern Alaska. Jean Francois 
de Galaup, Comte de La Pérouse of France explored the 
same general region in 1786. English expeditions in- 
cluded those headed by Captain James Cook, George 
Vancouver, and others. In 1778, Cook explored north- 
Westward into the Arctic Ocean. 

Russian Era, Members of the second Bering expedition 
‘turned to Russia with valuable furs. Russian traders 
‘а а possible rich source of furs in the new land, and 
i каше eager to take possession. The Russians estab- 
a the first white settlement in Alaska in 1784 at 
ia tee Saints Bay (near present-day Kodiak) on Kodiak 

Sand. It served as the capital of Alaska until 1806. 
А А Кееп interest in furs developed when Czar Paul I 
1799 1A Organized the Russian-American Company in 
aids This company was the only commercial enterprise 
nd exercised the only governing power in Alaska for 
fice 68 years. Alexander Baranof, the first manager 
ils © company, treated the Indians harshly and made 

j; Of the gentle Aleut. But the Kik-Siti tribe of the 
Е Indians resisted Baranof, and massacred a large 
бег of Russian settlers at Sitka. In 1802, the Rus- 


Sans rebuilt the destroyed town near its old site. Sitka 
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became the capital of Alaska in 1806. Settlers who had 
become rich in the fur and shipping wades made it a 
thriving city. Sitka was called “The New World Paris,” 
and attracted adventurers from all parts of the world. 

Russian prosperity in Alaska declined after Baranof 
died in 1819. The Russian Navy tried to close the coast 
north of Vancouver Island to British and American 
traders. Bitter feelings resulted until Russia granted the 
Americans equal trading rights in 1824, and extended 
them to the British the next year. 

American Purchase. Competition in trade made 
Alaska less and less profitable to Russia in the 1850's 
and 1860's. The war with Great Britain in the Crimea 
had made Russia fearful that it might not be able to 
hold Alaska if hostilities broke out between the two 
countries again. In 1867, the Russian minister to the 
United States, Baron Edouard de Stoeckl, offered to sell 
Alaska. His proposal met much opposition in the United 
States. But Secretary of State William H. Seward 
signed the Treaty of Cession of Russian America to 
the United States on Mar. 30, 1867, and persuaded 
Congress to approve the purchase for $7,200,000. The 
American flag was raised over Alaska at Sitka on 
Oct. 18, 1867. 

Growth of Civil Government. Congress made no pro- 
vision for the government of Alaska during the first 17 
years that it belonged to the United States. The War 
Department administered Alaska from 1867 to 1877, 
the Treasury Department from 1877 to 1879, and the 
Navy Department from 1879 to 1884. But these agencies 
had little interest in the internal problems of the region. 
On May 17, 1884, Congress passed a law establishing 
Alaska as “а civil and judicial district." This act also 
provided that Alaskan officials use the general laws of 
the state of Oregon in governing the new district. The 
districts first governor, John Н. Kinkead, a Nevada 
Republican appointed by President Chester A. Arthur, 
took office on July 4, 1884. Congress organized political, 
civil, and criminal codes for Alaska in 1899 and 1900. 
Alaskans in 1906 elected their first delegate to Congress, 
Frank H. Waskey, a Democrat. In 1912, Congress 
adopted the Organic Act of Alaska, which established 
Alaska as a U.S. territory and provided for a territorial 
legislature. 

Gold-Rush Days. The United States did not become 
keenly interested in Alaska until 1896, when prospectors 
discovered gold in the Klondike Valley of the neigh- 
boring Yukon Territory. Stories of fortunes to be made 
in gold caused the Alaskan gold rush of 1898. Thou- 
sands of persons went by ship to Alaska to make the 
overland journey to the Canadian gold fields. Many 
never reached the Klondike, but stopped to develop 
mining claims in Alaska. 

Gold was discovered at Nome in 1899, and at Fair- 
banks in 1903. Some prospectors made fortunes, and 
several new towns, including Fairbanks and Skagway, 
sprang up. Each new gold discovery brought more 
people to Alaska. But many prospectors found that 
their land contained little or no gold, and that they 
could not make a living in the wild new country. The 
gold towns had no police protection, living conditions 
were unsanitary, and epidemics of pneumonia, small- 
рох, and typhoid struck down many of the newcomers. 
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The discoveries of gold sharply increased the value of IS О } [ ' 


Alaska, and brought to a climax а dispute between the 


United States and Canada over Ataska’s boundary. The 
Canadians claimed that the boundary between British AL ASK 
Columbia and southeastern Alaska should be fixed at 


about 30 miles inland írom the outermost points of the 
coast. The Canadian proposal would have left Alaska 
with only a few islands and broken strips of mainland 


RED-LETTER DATES IN ALASKA 


1741 The Vitus Bering expedition landed on Alaskan 
islands. 

1774-1775 А Spanish expedition explored the south- 
eastern coast. 

1778 Captain James Cook explored Alaskan waters. 
1784 Russian settlers established the first settlement in 
Alaska at Three Saints Bay on Kodiak Island. 
1799 The Russian-American Company obtained a fur- 

trade charter. 
1824-1825 Russia granted equal trading rights in Alaska 


to the United States and England. Alaska Joined the Union in 1959 as ће 
1867 The United States purchased Alaska from Russia. After Congress approved the statehood bill 19 
1878 The first salmon cannery in Alaska was built. dyed the Chena River at Fairbanks gold, and flew 
1884 The U.S. government established federal district gold star over the city. Huge bonfires were lit 


courts in Alaska. 
1896-1903 Prospectors discovered gold in the Yukon 


Territory and in Alaska. 
1903 An international commission settled a boundary 7 


dispute between Alaska and Canada. E 
1906 Alaskans elected their first delegate to the U.S. {ме | 
Congress. MES 
1912 Alaska becam 


са U.S. territory. 
1923 The Alaska Railroad was completed. 
1935 The federal government began the Matanuska Val- 
ley farm project. 
1942 The Japanese bombed Dutch Harbor, and invaded Attu Island 
Attuand Kiska. The Alaska Highway was completed. з 
1946 Alaskans voted in favor of statehood. 
1956 Alaska adopted a proposed state constitution, 


1958 The United States Congress approved the Alaska Kiska Island 9% 
statehood bill. 


E 2 Ј i » 
1959 Alaska entered the Union as the 49th state. мель TA t 


of North America the enemy 
occupied during World War И. 


The Check That Bought Alaska. It is made out for $7,200,000 
to Edouard de Stoeckl, envoy extraordinary of Russia. 


Alaska Historical Museum 
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Largest Salmon-Canning Industry 
in the world began in Alaska in 1878. 
Alaska’s fish catch is 90 per cont salmon, 


Bering Stroit 


| 


Settlement in Ala 


by Russian fur-* ders А 4. 
built Three Soi’, Say on Kodiak 
. е copitol until 1806. 


U. S. Bought Alaska from 


Russia in 1867. Secretary of 
State William H. Seward paid 
$7,200,000 for the territory. 


€ Panhandle region. In 1903, the two governments 
for Wee the matter to an international commission 
Uni ement. The commission decided in favor of the 
ited States, and Alaska’s present southeastern bound- 
ary was fixed. 
Pe aaa Nearly 10,000 persons left Alaska after 
mis uus days, but others settled in the territory. 
id ad a population of 63,592 in 1900. The salmon 
the x ne Med, and modern mining methods made 
Th 2. for gold more certain of success. 
ar violent volcanic eruption ever recorded 
Jon s a Alaska Peninsula in 1912 when Mount 
into the urled about six cubic miles of rocky matter 
volcanic T The volcano also discharged gases and 
nearly ack over most of northwestern America. It killed 
The Al ү animal and plant Ше on the peninsula. 
Year, the г а Railroad was completed in 1923. That 
of the U; €rritory received its first visit from a President 
Alaska m States when Warren G. Harding toured 
during th e mining and fishing industries expanded 
© 1920's and 1930's. New canneries opened, 


and cities grew in size and population as a result of 
industrial expansion. 

World War Il. Beginning in 1939, thousands of de- 
fense workers from the United States went to work on 
military and naval installations in and near Anchorage, 
Fairbanks, Kodiak, Nome, Dutch Harbor, Adak, and 
Annette. The Japanese bombed Dutch Harbor in June, 
1942, and occupied Attu and Kiska islands with little 
opposition. Early in 1943, U.S. forces recaptured the 
occupied areas. 

Progress as a Territory. Americans learned much 
about living and working in Alaska during the construc- 
tion of defense installations and the Alaska Highway. 
Further development continued after World War II. 
The government rebuilt the Alaska Railroad into a 
standard-gauge railway to increase its usefulness. It 
expanded Alaska’s military installations, and built sev- 
eral commercial airfields. Geologists discovered natural- 
gas and oil deposits in the late 1940's and 1950's. 

Most Alaskans felt their territory should be admitted 
to the Union as a state. Alaskans voted for statehood in 
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a 1946 election. Several bills for Alaskan statehood had 
been introduced in the U.S. Congress after 1916, but 
none had been passed. In 1956, Alaskans adopted a 
proposed constitution to be put into effect when the 
territory became a state. They elected Ernest Gruening, 
former governor of Alaska, and William Egan, former 
speaker of the territorial house of representatives, as 
“U.S. Senators.” Ralph J. Rivers, former Alaska at- 
torney general, was elected as “U.S. Representative.” 
These three Democratic “Congressmen” worked suc- 
cessfully to gain statehood for Alaska. 

Statehood. In June, 1958, Congress voted to admit 
Alaska as the 49th state. People throughout the territory 
celebrated jubilantly. Happy Alaskans in Fairbanks 
poured gold dye in the Chena River, and flew a 50-foot 
golden star above the city on two weather balloons. 
Huge bonfires blazed in Anchorage, Nome, and Kotze- 
bue. At Juneau, a large flag with 49 stars draped the 
front of the Capitol. In a special election in August, 
1958, the people of Alaska voted to make their terri- 
tory the 49th state. Alaska was admitted to the Union 
on Jan. 3, 1959, 

Under the terms of its constitution, about a fourth of 
the federal land, or 102.5 million acres, in Alaska became 
State property when Alaska became a state. Alaskans 
hoped that free grants of land would attract homestead- 
ers and industries. They also hoped that businessmen 
would invest large sums to develop Alaska’s resources, 


Famous Alaskans 


Separate biographies are listed under the heading 
Alaska in the Biocrapny section of the READING AND 
Srupy Guine. The following short biographies include 
information about other noted persons who were born 
in Alaska or did important work there. 

Baranof, Alexander (1746-181 9),a Russian fur trader, 
went to Alaska in 1790 as director of the Russian-Ameri- 
can Company. He founded a trading colony on Bering 
Strait in 1796, and a fur-trading post and a fortress on 
Baranof Island in 1799. He served as the first Russian 
governor of Alaska from 1799 to 1818. 

Bartlett, "Bob," Edward L. (1904- ), contributed 
greatly to Alaska's fight for statehood as its Democratic 
delegate to Congress from 1945 to 1958. He became a 
U.S. Senator in 1959. Bartlett was a miner and journal- 
ist in Alaska before serving as Secretary of Alaska from 
1939 to 1944. He was born in Seattle, Wash. 

Dimond, Anthony J. (1881-1953), а champion of 
Alaskan statehood, served as the territory's Democratic 
delegate to Congress from 1933 to 1945, President Frank- 
lin D. Roosevelt appointed him to a federal judgeship in 
1944. Born in Palatine Bridge, N.Y., Dimond went to 
Alaska in 1904 as a prospector and miner. He later 
studied law, and was admitted to the bar in 1913. 

Eielson, Carl Ben (1897-1929), was a pioneer Alaskan 
aviator. He went to Alaska in 1922 and flew the first 
airmail in the territory. In 1928, Eielson and the English 
explorer Sir Hubert Wilkins became the first men to fly 
over the top of the world. He was born in Hatton, N.D. 

Gruening, Ernest (1887- ), served as Democratic 
governor of Alaska from 1939 to 1953. Born in New 
York City, he became a newspaper editor and author, 

As governor, Gruening promoted statehood for Alaska. 
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In 1956, Alaskans elected him a ERS Senato” 
lobby in Washington, D.C., for statehood, He ка 
officially elected to the Senate in 1958, 

Jackson, Sheldon (1834-1905), was а pioneer Alaka 
missionary and educator. He became a Presbyteri 
minister in 1858, and served until 1885 as a misions 
to Indian tribes in several western states. Не then te 
came the commissioner of education for Alaska, ax 
held this office until his death, Jackson was bom i 
Minaville, N.Y. 

Stepovich, Michael А. (1920 ), served as Alas) 
last territorial governor, from 1957 to 1958. Bom ё 
Fairbanks, Stepovich began practicing law there в 
1948. Stepovich, a Republican. served in the territo 
legislature from 1951 to 1957 

Swineford, Alfred P. (1836-1909), Alaska’s кош 
governor, held office from 1885 to 1889. He was elects 


as a Democrat to the Michigan legislature in ЇЙЇ 
President Grover Cleveland appointed him governord 
Alaska. Swineford was deeply interested in the develop 


ment of the territory, and urged its organization, lie 
edited a newspaper in Ketchikan from 1889 until bi 
death. He was born in Ashland, Ohio. 
Wickersham, James (1857-1939), went to Alaska lt 
1900 as a federal district judge. He held this office uni 


1908, when Alaskans elected him as a delegate to Ca 
gress. He served from 1909 to 1917, for short periods 
1919 and in 1921, and from 1931 to 1933. Wickersham 
а Republican, was mainly responsible for the enact 
of the Organic Act of 1912, and the establishment! 
the University of Alaska. He was born in Patoka, ЇЇ 

LYMAN E. ALLEN. Critically reviewed by ERNEST ОКХ 
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Questions 
How much larger is Alaska than the next largest state? 
Why did Russia sell Alaska to the United States? What 
was the purchase price? 


Why is Alaska of strategic military importance to the 
United States? 

Who designed Alaska’s flag? 

What is Alaska's most important waterway? 

What is the hivhest point in the United States? The 
coldest place? 

When did Alaska send its first delegate to Congress? 


Why do many of Alaska's resources remain almost 
untouched? 
‚ What is the largest national monument in the United 
States? 


How were these men important in Alaska's history: 
(1) Vitus Bering, (2) William H. Seward? 


Books for Young Readers 
Bet, Marcarer. Touched with Fire: Alaska’s George 
William Steller, Morrow, 1960. 
ERRON, Epwary. Dimond of Alaska: Adventures in the 
Far North, Messner, 1957. 
MACHETANZ, Sara. A Puppy Named Gih. Scribner, 1957. 
Mw Hester. The Picture Story of Alaska. McKay, 
PEDERSON, ELSA. Dangerous Flight. Abingdon, 1960. An 
adventure story of traders and Indians set at the time 
of the purchase of Alaska in 1867. 


Books for Older Readers 


CARRIGHAR, Saruy. Moonlight at Midday. Knopf, 1958. 
D А survey of the country and people of Alaska. 
^Y, Bern. Glacier Pilot: The Story of Bob Reeve and the 
um Who Pushed Back Alaska’s Air Frontiers. Holt, 
GARFIELD, Viora, and Forrest, L. A. The Wolf and the 
aven. Univ. of Washington Press, 1949. A discussion 
of Indian totem poles in Alaska. 
To Ernest. The State of Alaska. Random House, 


п Р uide to Alaska, Last American Frontier. Macmillan, 1939. 
Bee HERBERT and MIRIAM. Alaska, U.S.A. Little, 
rown, 1959, 
Bey CLARENCE. Alaska, Past and Present. 2nd ed. 
infords, 1959, 
ERS, GEORGE W. Alaska in Transition: The Southeast 
ret: Johns Hopkins Univ. Press, 1960. 
S ANSSON, EVELYN. Here Is Alaska. Rev. statehood ed. 
Cribner, 1959, 
Hots LORNA. As Far As You'll Take Me. Dodd, 1958. 
W a young woman hitchhiked through Alaska. 


ALBACORE 


ALASKA, UNIVERSITY OF, at College, Alaska, is the 
northernmost university in the world. The school was 
founded as a land-grant college in 1917. It awards de- 
grees in agriculture, arts and letters, biological science, 
business, chemistry, civil and electrical engineering, 
education, geology, geophysics, home economics, 
mathematics, mining and metallurgy, music, physics, 
general science, and wildlife management. The School 
of Mines is outstanding. The Geophysical Institute has 
some of the world’s best facilities for studying the physics 
of the upper atmosphere. The school also operates com- 
munity colleges. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). Меп, W., Ночжу 

ALASKA HIGHWAY is а 1,523-mile road that runs 
between Dawson Creek, B.C., and Fairbanks, Alaska. 
It is the only highway linking Alaska with the road 
systems of the other states and Canada. The John Hart 
Highway, which extends from Vancouver, В.С., to 
Prince George, B.C., cuts the distance from West Coast 
points to the Alaska Highway by nearly 500 miles, 

The Alaska Highway was built as a military supply 
route during World War П, at a cost of about $140,000,- 
000. For a short time it was known as the Alcan High- 
way. The 1,221 miles of the road which cross Canada 
became the property of Canada on April 1, 1946, When 
the highway was first opened for civilian travel, the 
Canadian government required permits from motorists. 
Later the increased number of service facilities along 
the route made such regulations unnecessary. Since 
1948, no major restrictions have been imposed on travel. 
United States citizens who wish to use the road do not 
need passports, but they should be prepared to prove 
their citizenship. 

Parts of the highway are paved, but many miles have 
a gravel surface. Although the highway remains open 
throughout the year, the best season to travel on it is 
from June through September. During this period, tem- 
peratures range from about 35° to 75°F. Travelers may 
enjoy mountain beauty and glimpses of wildlife along 
the highway. MATTHEW C. SIELSKI 

See also Alaska (color map, Historic Alaska). 

ALASKA RANGE is the largest mountain chain in 
Alaska. It curves across south-central Alaska from the 
Alaska Peninsula to the Yukon Territory. Its highest 
peak, Mount McKinley, is the highest point in North 
America. Its slopes have several hundred large glaciers. 
See also Mount McKey; MOUNT McKINLEY Na- 
TIONAL PARK; MOUNT FORAKER. 

ALASKAN MALAMUTE is a strong, rugged, heavily 
coated sled dog that came originally from Alaska. The 
Malemiuts, a group of Eskimos who live along the 
west coast of Alaska, developed the breed. The Mala- 
mute is a large, compactly built dog. It weighs from 50 
to 85 pounds. It can travel long hours in the traces ofa 
heavy sled. Its thick coat protects it from all kinds of 
weather. The coat usually is wolf-gray or black and 
white, with darker markings on the head. The mala- 
mute carries its bushy tail over its back. When it curls 
up in the snow to sleep or rest, it covers its nose with its 
tail to keep warm. Henry P. Davis 

See also Doc (color picture, Working Dogs). 

ALAVA, CAPE. See CAPE ALAVA. 

ALBACORE. See Tuna. 
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ALBANIA, al BAY nee uh, is a mountainous country 
in southeastern Europe’s Balkan Peninsula. It is con- 
trolled by a communist dictatorship. The official name 
of the country in the Albanian language is SHQIPERIA, 
meaning THE LAND or THE Едсте. The capital and 
largest city of Albania is Tirané, 

Albania is slightly larger than Maryland, but has 
less than half as many people. Most Albanians make 
their living by agriculture. About 80 per cent of the 
people live in the mountains, in villages, or on farms, 


The Land and Its Resources 


Location and Surface Features. Albania lies along 
the eastern shore of the Adriatic Sea. It is about 50 
miles across the Strait of Otranto from the “heel” of 
Italy. Yugoslavia lies to the north and east of Albania, 
and Greece borders the country on the east and south, 

Over half of Albania is more than 2,000 feet above sea 
level. The Albanian Alps cover much of Albania, The 
largest plain is south of the Shkumbi River. 

Many rivers, including the Drin, Seman, and Vijosé, 
flow across the country from the mountains to the 
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ill averages from 40 to 60 inches a 
\lbania. Average July temperature is 
se January temperature is 40°F. 


The People and Their Work 


The People of Albania belong to two main dialect 
groups. Most of the Ghegs live north of the Shkumbi 
River, in the center of Albania, and the Tosks live 
chiefly south of the river. Albanians are considered 
descendants of the European Illyrian tribes. 

The Albanian language comes from the Thraco- 
Illyrian group of languages, once spoken in most of the 
Balkan peninsula. It is the only language of this group 
still used. Albanian also contains many words from 
other languages. chiefly Greek, Turkish, Slav, and 
Latin. 

Way of Life. | here are only nine cities in Albania 
with populations of over 10,000. About 8 out of 10 of 
the people live on farms or in villages. Some live in 
tribes in the mountains where travel between districts 
is difficult. There also are fishermen along the Adriatic 
Coast. Most Albanians are poor. Corn bread, olives, 
cheese, and goats’ milk are the daily diet of many of the 
people. Much of their every-day clothing is made of 
wool which they spin in their homes. 

Cities. Tirané (pop. 108,183) is Albania’s capital and 
largest city. Shkodér (pop. 38,564) is an important com- 
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А White-Capped Albanian provides his white-nosed donkey 
with a handkerchief-tablecloth for the noontime meal. 


Three Lions 
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mercial center. Other cities and their populations in- 
clude Korçë (31,833); Vlorë (28,212); Durrës 25,59 
Elbasan (23,616); Berat (14,374); Kavajë (12,757); 
Gjirokastér (12,322); and Fier (9,647 

Agriculture is the most important industry in Albania 
About 80 per cent of the people make their living from 
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it. The farms are small. Some plowing is done by oxen 
hitched to old-fashioned plows. Modern machines also 
are available. Most Albanian farmers raise just enough 
for their own needs. The chief crops are tobacco, wheat, 
and corn. Goats, sheep, and cattle are the main kinds 
of livestock. А 
Mining. The mountains of Albania contain petro- 
leum, copper, salt, asphalt, iron ore, and chromite ore. 
The mineral resources are largely undeveloped, because 
it is hard to build roads to the deposits. 
Manufactures. There is little manufacturing in Al- 
bania. What is done is mostly for local use and is based 
on agriculture. Small industries include mills for produc- 
ing flour, olive oil, textiles, and building materials. » 
Trade. The small amount of trade that Albania 
carries on is mostly with other communist countries. 
The main exports are agricultural products and miner- 
als. The exports include petroleum products, chromite 
ore, leather, tobacco, and salt. Imports are chiefly 
machinery, paper, and farm tools. 
Transportation. Albania has only about 80 miles of 
railroad lines. There are about 1,700 miles of roads, 
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itomobiles. Goods are carried largely by 
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Social and Cultural Achievements 


Education. According to Albanian law, education is 


free. All children between the ages of six and fifteen are 
supposed to attend school. But there is a shortage of 
schools and teachers, and children cannot attend 


school in several parts of the country. Albanian schools 


are controlled by government. They teach the 
communist way of thinking 

The Arts. The best-known writers of Albania are 
Naim Frasheri (1846-1900), a lyric poet of the south, 
and Gjergj Fishta (1871-1940), an epic poet of the 
Another well-known writer is Fan S. Noli (1882- 


‚ who has translated works by Shakespeare and 


north 


other authors into Albanian. He became the head of the 
Albanian Orthodox Church in America in 1930. 

Albanians make much of their own clothing, and 
are noted for their fine embroidery work. They also 
specialize in rug weaving and wood carving. 

Religion. Out of every 100 Albanians, 68 are Mos- 
lems, 21 belong to the Albanian Orthodox Church, and 
10 belong to the Roman Catholic Church. There also 
are a few smaller religious gre "ups. 


Government 


National Government. According to the constitu- 
tion of 1950, power in Albania is centered in the Polit- 
buro, part of the Communist party's Central Commit- 
tee. The leader of the country is the premier, a Russian- 
approved communist. The president of the Presidium 
of the People’s Assembly has few powers, but he is called 
the head of state. He serves a four-year term. The 
Presidium is made up of communists who are 


first 


Schoolboys Concentrate 
on cutting designs out of paper. 
The white felt caps which they 
wear are the traditional head- 
gear for most Albanian boys 
and men of the north. 


258 


chosen by the Russians ar 


Assembly. The Presidium s 
Assembly when the Asseml in sess 
can interpret laws. Members People’s Age 
one-house legislature, are « the basis 
member for each 10,000 po Each ser 


year term. All citizens over t 
} 


in national elections, but 
chosen by the communists 

Local Government. Each 
of Albania is governed bı 


chosen for three-year terms b ommunists 
History 
Early Days. During Alb $ 


country was part of a regio d 
Illyria attacked Greek and | 
result, the Romans conquered | 
When the Roman Empire « 
Albania became part of the B 
the Middle Ages, from the 60( 
was invaded by various Slavi 
Bulgarians and Serbs, and by Normans. Turker 
vaded Albania around 1400. The Albanian 
Skanderbeg, united his people and held off the Tet 
for over twenty years. The Tur к 
Albania after 1468, and contr 
local chiefs for over 400 years. 1 
ul Albanian revolts agains 
1800's. 

Albanian Independence. An uprising against 
Turks in 1912 and the First Balkan War forced Tute 
to grant Albania its freedom. A conference of lead 
countries in London in 1913 recognized the indepett 
ence. They chose a German prince, William of W 
(1876-1945), to rule Albania. He found it ай 
control the people, and returned to Germany just b 
World War I. During World War I, Albania had 
central government. Other powers occupied parts! 
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yria about 2003 
divided in A.0 
intine Empire. Duis 
o the 1400's, Allus 
peoples, including 


mpletely cor 
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irkish rule during 
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Country at diffe 
Hungarians, | 
garians. Fin. 
Italians remained 
Council of Rege: 
Чу. In 1925, Albar 


These included the Austro- 
Serbs, Greeks, French, and Bul- 
ily won control of the country. The 
Albania until 1920. In that year, a 
was established to govern the coun- 
ia became a republic. Ahmed Beg 


imes 


т а member in influential family from north of 
Want, was chosen as president. In 1928, the country 
ame a monarchy, when Zog proclaimed himself 


King Zog I. Under Zog’s leadership, 
ministrative 


Albania developed 
: and legal systems. The country made 
Brogress in the fields of education and economy. 
1930 Ew И. Italian troops invaded Albania in 
- King Zog and his half-American queen, Geral- 
С. fled the country. Albania became part of the 
E Empire until 1943, when Italy surrendered to 
Allies. Then German troops occupied Albania. The 
mans were driven out partly by Albanians, who 
Were led by Enver Hoxha, a communist. 
— Cn Rule. Hoxha made himself communist 
Albania. In 1946, Hoxha forced the country 


to a В а E г 
кї dopt а Russian-style constitution and made him- 
б premier, 


fais communis government took over all phases of 
te 1940 : including Albania’s few industries. In the 
influence р communists allegedly under Yugoslavian 
Placed by rag removed from the government and re- 
OW или willing to follow Russian direc- 
^ Five-Year Plan was begun in 1951 to build up 

tan industry and agriculture. Skilled workers were 


worben ^ Abone 


ere cowgM окер № comh 
ol the country 


Wide Wort 


brought in from other communist countries to help 
make the plan work. А government reorganization in 
1953 divided the country into 10 prefectures, or admin- 
istrative districts. In 1956, the country was redivided 
into four regions, 34 districts, and 140 localities. Haxhi 
Leshi became the president of Albania in 1953, and 
Mehmet Shehu became Albania's premier in 1954 
Albania became a member of the United Nations in 
1955. A second Five-Year Plan for economic improve- 
ment began in 1956. The second plan failed, and a third 
plan began in 1961. Relations between Albania and the 
western nations have been poor since the communists 
gained control of the country. 

Related Articles in Wortp Book include 
Adriatic Sca 


Staveo SKENDI 


Ionian Sca 


Balkans Shkodér 
Christmas (Other Tirané 
European Countries) Warsaw Pact 
Clothing (color picture, Zog I 
Europe) 
ALBANO, LAKE. See Lake ALBANO. 
ALBANY, Ga. (pop. 55,890; alt. 190 ft.), lies 75 miles 


southeast of Columbus on the Flint River. For loca- 
tion, sce GEORGIA (color map). It has a meat-pack- 
ing plant and several plants that pack pecans. Founded 
in 1836, Albany became a city in 1841. It serves 
as the county scat of Dougherty County, and has a 
council-manager form of government. Many tourists 
visit nearby Radium Springs Club which has hotel 
accommodations, dancing and golfing facilities, and a 
natural pool used for swimming. ALBERT B. Save 
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ALBANY, N.Y. (pop. 129,726; alt. 20 ft.), is the 
state capital and the seat of Albany County. It is 
an important industrial city and a shipping center for 
manufactured goods. Albany is a busy seaport, although 
it is 150 miles from the Atlantic Ocean. The Hudson 
River has been dredged and its channel deepened so 
that ocean ships can reach the city 

Location and Size. Albany lies on the west bank of 
the. Hudson. River in eastern New York. The city is 
about 140 miles north of New York City and 190 miles 
west of Boston. It is the sixth largest city in the state of 
New York. For location, see New York (color map). 

Albany has an area of about 20 square miles. The 
river front of the city is a narrow strip of low land crowded 
with wharves, railroad terminals, and factories. The 
business and shopping center is on the slope of a steep 
hill back of the river. On top of this hill are several state 
buildings. Among these is the Capitol, built of solid 
Maine granite. Most of the homes of Albany stand on a 
plateau behind the hill. 

The People. The first permanent settlers on the site 
of Albany were mostly Walloons from The Netherlands. 
They included 18 families sent to the region in 1624 to 
establish a colony for the Dutch West India Company. 
Other early settlers of Albany came from England, 
Norway, Denmark, Germany, and Scotland. A number 
of Irish immigrants made the city their home during 
the 180075. Large numbers of Italians, Poles, and Rus- 
sians came to Albany during the 1850's. Most of the 
people now are native born Americans. 

Industry and Commerce. Albany became an impor- 
tant manufacturing center during the 1870's and 1880's. 
The chief products of the city and its suburbs include 
felts and woolen goods, meat products, paper products, 
iron and brass castings, drugs and medicines, carbonic- 
acid gas, and clectric car heaters. Other manufactured 
items include billiard balls, baseballs, checkers and 
domino games, and college caps and gowns. 

Transportation. Albany is served by four airlines, 
four railroads, three waterways, and various highway 
systems, including the New York State Thruway. About 


Capitol Hill in Albany, N.Y., center right, is crowned by the 
French cháteav-like Capitol and the towering state office building. 


Fairchild Aerial Sur 
n— 


120 passenger trains and nearly 100 freight train 


pu 


in or out of the city every 24 hours. The port of Albus 
receives ships loaded with oil, grain. and lumber beougly 
up the Hudson River. These ships are reloaded wif 
manufactured goods. The Champlain Canal Сотту 
the city with northern New York. The New York Sur 


Barge Canal links Albany with the Great Lakes 
Government and History. ^ mavor and a city соў 
govern Albany. It was chartered as a city in 1686, uin 


it ranked as the chief fur-trading center of the colos 
The explorer Henry Hudson chose the site of Alas 
in 1609. By 1643, about 100 persons had settled ina 


village of about 25 cabins. The village came unde 
English rule in 1664, but the Dutch residents made lie 
attempt to change their language or customs, In пя 


Albany was the site of the Albany Congress, or Вы 
Colonial Congress, at which Benjamin Franklin p 


sented his Plan of Union. 


Albany was made the capital of the state in 1797, The 
population increased five times within four years ale 
the Erie Canal was completed in 1825. мишам E. Yus 

ALBANY CONGRESS was а meeting that аборай 


the first formal proposal for a political union of de 
American colonies. It was held in Albany, ХҮ, i 


June, 1754. Representatives from Massachusetts, Ne 


Hampshire, Connecticut, Rhode Island, New 


York 


Pennsylvania, and Maryland met with representative 
of the Iroquois tribes at the request of the Ви 


government. The purpose of the meeting was ! 


о wi 


the loyalty of the Iroquois in view of a threatening w 
with France. and to work out some form of астения 
with them. The colonial representatives included Jams 


DeLancey (N.Y.), Thomas Hutchinson (Mass.), St 
Hopkins (R.L), William Pitkin (Conn.), John 
(Pa.), and Benjamin Franklin (Pa.). 


epha 
Pens 


The delegates soon realized that the real proble 
was the unity of the colonies. and proposed 8098 
plans. The congress adopted Franklin’s proposal, ofi 


called the Albany Plan of Union. Under the plan. 


„ сай 


colony would send from two to seven representativo 8 


а Grand Council. This council would levy ta 


troops, and regulate trade with the Indians. N 


Great Britain nor the colonies accepted the plan, 


nis 
«а 
but f 


Блан КА 
served as а model for future attempts at unification, S 


as the Continental Congress. Ршир D 
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ALBANY PLAN OF UNION. Scc Агваху Сохо 
ALBANY STATE COLLEGE is а coeducational scho 
of liberal arts and teacher education located at Alta 
Са. Itisa state-supported senior unit of the Univers: 
System of Georgia. Graduates receive A.B. and D. 


degrees. The college was founded in 1903. F 
ment, see UNIVERSITIES AND COLLEGES (table). 

ALBATROSS, AL buh traws, 
of several kinds of large sea birds. Albatrosses arc 
over nearly all oceans, except the North Atlantic 
best-known albatross is the wandering albatross О 
ern seas. It has a white body and darker wings a" 
The spread wings measure about 11} feet from 
tip. The bill is long, heavy, and powerful. ; 

The albatross sometimes follows a ship for day 


food thrown from the ship, or on fish and squid. > 

can easily catch the greedy albatross with a line 

hook baited with meat. ч 
Albatrosses come to land only to breed. They" 


"or enrol 
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d tal 
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s, bit 


Я aps ® 
is seldom seen stopping to rest. It feeds on вста] 
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and? 
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The Albatross Abounds on Wake Island in the Pacific 
Oceon, This sea bird is also called a gooney bird. An old sailor's 
wpentition said that killing an albatross brought bad luck. 


choose a lonely island or desolate coast. The female's 
single egg is white with brown spots. It is laid on bare 
ground and hatches after about 70 days. The young 
bird has dark, fluffy down. Four species of albatross are 
found off the Pacific Coast of North America. 

Sailors have long had strange beliefs about the alba- 
tess. Samuel Taylor Coleridge describes some of these 
beliefs in his poem “The Rime of the Ancient Mariner.” 

Scientific Classification. Albatrosses are in the family 
Diomedeidar. The wandering albatross is genus Diomedea, 
Species exulans. GEORGE Е. HUDSON 
. See also Віко (Bird Courtship; color picture, Wings 
in Flight). 

ALBEE, FRED Н. See SURGERY (History). 

„ALBEMARLE, AL buh mahrl, N (pop. 12,261; alt. 
#55 ft), is an industrial and marketing center in the 
state's Piedmont region. It lies 37 miles northeast of 
Charlotte (see Хоһтн Caro ina [color map]). Factories 
there produce cotton textiles, lumber, and flour. Albe- 
marle is the seat of Stanley County. It has a mayor- 
council government. : р 

ALBEMARLE SOUND is a large shallow bay in north- 
faster North Carolina. The Chowan and Roanoke 
nvas empty into the sound. It is about 50 miles long 
and 5 to 15 miles wide. An island on which the Wright 

‘others National Memorial is located separates the 
šund from the Atlantic Ocean. 

5 ALBÉNIZ, ahl VAY пег, ISAAC (1860-1909), а 
ar pianist and composer, was а founder of con- 
Rye eis Spanish music. He created a distinctive 

2 Dy using national rhythms and harmonies. The 
pa Iberia, is considered his masterpiece. His other 
yy, Positions include Svguidillas, Granada, Sevilla, and 

cu in D. Albéniz was born in Catalonia and gave 

‘St piano recital when he was four years old. He 

ps active as a teacher and performer. Homer Urren 

eee JUAN BAUTISTA. See ARGENTINA (Eco- 
ic Development). 


ALBERT, LAKE, or ALBERT NYANZA. See LAKE 
ALBERT, 


ALBERT | 
ALBERT, PRINCE (18191851 


AUGUSTUS ALBERT EMMANUEL, married his fist cousin 
Queen Victoria of Great Britain, in 1840. As Prince 
Consort, he was respected for his industry and busines 
sense. Some distrusted him аз an adviser to 


because he was born in a different nation 


Faawcm Сна: жз 


the queer 
Albert was born on Aug. 26, 1819 near Coburg 


many, the son of the Duke of Saxe-Coburg-Go His 
education was geared to the possibility of his becoming 


whom he met for th« 
1836. He continued his studies at Brussels and Bonn 
Victoria ascended to the British throne in 1837 
was crowned in 1838. In the autumn of the next year 
Albert visited her 

Albert became the adviser and private secretary to 
the queen. He reorganized the roval household, and 
started a study of politics. In 1841 he was appointed 


consort to Victoria first time ir 


and 


They were married in 1840 


head of a commission to 
encourage the fine arts in 
Great Britain, He spent his 
leisure time in museums 
and art studios, and in parts 
of London where conditions 
were either being improved 
or in need of it. His speeches 
to the working people dem- 
onstrated his practical 
ability and his tact. 

In 1847, Cambridge 
University elected. Albert 
chancellor. His ideas on 
education helped alter the 
program, which was soon 
imitated by Oxford University. At the request of the 
Duke of Wellington, he helped reorganize the army 
training plan during the Crimean War. Throughout his 
lifetime, he remained interested in agricultural im- 
provements, and he planned and landscaped Victoria's 
winter home on the Isle of Wight. Late in 1861, Albert's 
health broke. His final act was to draw up a memoran- 
dum to the queen regarding the handling of the Trent 
Affair (see TRENT Arratr). He died of typhoid fever on 
Dec. 14, 1861. 

See also VICTORIA (queen). 

ALBERT 1 (1875-1934), King of the Belgians from 1909 
to 1934, was a heroic military leader in World War I. 
As commander in chief of the Belgian Army, he helped 
stop the German advance in September, 1914. Albert 
remained in active command of the army until the end 
of the war. After the war, his wise statesmanship helped 
guide his country through the problems of reconstruc- 
tion. In a few years, Belgium had fully recovered from 
the effects of the war. 

Albert was born in Brussels, the grandson of King 
Leopold I, the German prince who was clected King of 
the Belgians in 1831. Albert succeeded his uncle, Leo- 
pold II, in 1909. He married Elizabeth, Duchess of Ba- 
varia, in 1900. Her courage and loyalty to her adopted 
country matched his own. As king, Albert was known 
for his liberal views and democratic sympathies. A 
noted sportsman, he was killed while mountain climb- 
ing near Namur, Belgium. His eldest son succeeded him 
as Leopold III (see LEOPOLD). JANE К. MILLER 
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ALBERTA, the farthest west of Canada's three Prairie 
Provinces, is one of the world's great storehouses of oil, 
coal, and other natural resources. It ranks fourth among 
the Canadian provinces in size and population. Edmon- 
ton, the capital, and several cities in southern Alberta 
are thriving industrial centers. But prospectors, lumber- 
men, and trappers roam a lonely wilderness in the 
far north. 

Some geologists believe that the bituminous, or oil- 
soaked, sands of northern Alberta contain one of the 
world's richest oil deposits. The discovery of oil at Leduc 
and other places in 1947 launched the greatest period 
of industrial growth in Alberta’s history. Pipelines link 
Alberta's huge oil refineries with the Pacific Coast and 
eastern Canada. The province produces most of Can- 
ada's oil and natural gas, and has about half the coun- 
try's coal reserves. 

Huge fields of golden wheat symbolize the province's 
agricultural importance. ‘The tall grain elevators that 
stand along the railways are as distinctive a feature of 
the skyline as windmills are in The Netherlands, Among 
the provinces, only Saskatchewan produces more wheat 
and oats than Alberta. Farms on the dark, rich soil of 
the plains produce more barley and sugar beets than 
those in any other province. 

When settlers first poured into the province in the late 
1800's, cattle ranchers made livestock raising the lead- 
ing industry. Today, Alberta ranks first in Canadian 
beef production. Ranching is important in southern Al- 
berta, one of Canada’s few remaining open-range regions, 

The magnificent mountain scenery of the southwest 
includes 31 peaks of the Canadian Rockies that tower 
higher than 11,000 feet. Every year, more than a million 
visitors enjoy the world-famous resort areas of Banff, 
Jasper, and Lake Louise, amid deep forests and snow- 
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capped mountains Alberta is often known as Sussy 
ALBERTA, because it has more hours of sunshine than 
any other Canadian province. 

'The name of the province dates back to 1882. At that 
time, the region between Manitoba and the Rocky 
Mountains was divided into four administrative arcas: 


Assiniboia, Saskatchewan, Athabaska, and Alberta. The 
first three were named for rivers, but the fourth region 
was named ío: Princess Louise Caroline Alberta, a 
daughter of Quecn Victoria. Her first name was given 
to one of the province's most beautiful lakes. 

For the relationship of Alberta to the other provinces, 


sec CANADA. 
The Land and Its Resources 


Location and Size. Alberta lies south of the vast North- 
west Territories and west of Saskatchewan. The Color 
Map shows that the province shares its southern border 
with Montana. The towering Canadian Rockies stand 
between Alberta and British Columbia on the west. 
Alberta covers 255.285 square miles, more than any 
states in the United States except Alaska and Texas. 

Land Regions. Alberta has four land regions: (1) the 
Canadian Shield. (2) the Saskatchewan Plain, (3) the Al- 
berta Plain, and (4) the Rocky Mountains and Foothills. 

The Canadian Shield covers a small part of the north- 
eastern corner of Alberta. Thick forests cover this region, 
most of which lies below 1,000 feet. It also has a number 
of hills and small lakes. The small number of people in 
the region make their living as trappers and lumbermen. 

The Saskatchewan Plain lies between the Canadian 
Shield and the Alberta Plain. In general, it is higher 
than the shield and lower than the Alberta Plain. For- 
ests cover much of this gently rolling region that aver- 
ages below 2,000 feet in altitude. Alberta’s bituminous 
sands (sand saturated with petroleum) lie toward the 
south, along the Athabasca River. 

The Alberta Plain is the province’s largest land region. 
It extends from the northwestern corner to the south- 
eastern corner, and covers about two thirds of the prov- 
ince. Most of the region lies at least 2,000 feet above sea 
level. The Alberta Plain forms part of the great central 


FACTS IN BRIEF 


Capital: Edmonton. 

Government: Parliamen'—Senators, 6; Members of the 

Ouse of Commons, 17. Provincial Legislature—members 
of the legislative assembly, 65. 

Area: 255,285 square miles (including 6,485 square 
miles of inland water), fourth in size among the prov- 
inces, Greatest distance: (north-south) 750 miles; (east-west) 

mules. 

, Elevation: Highest, 12,294 feet above sea level, Mount 
пота; Lowest, about 660 feet above sea level, along 

ne Slave River in northeastern Alberta. 

Population: 1,123,116, fourth among the provinces. 
57 10» 4 persons to the square mile. Distribution, urban, 
А рег cent; rural, 43 per cent. 
iE Products: Agriculture, barley, cattle, hogs, REG 
vacat, Fishing Industry, lake trout, pickerel, whitefish. 

rest Industry, lumber, wood pulp. Fur Industry, beaver, 


en 1 : ‹ 
c nr 195 mink, muskrat. Manufacturing апа Processing, 
піса) 


and steel 


toj Provincial Coat of Arms: The Cross of St. George at the 
fi à foothill and mountain scene in the middle, and a 


ALBERTA 


plain of North America. Thick forests cover the northern 
part of the region, except for stretches of broad, open 
prairie. The open areas lie near Grande Prairie and 
north of Peace River between Fairview and Grimshaw. 
The plain is called the Parklands between the North 
Saskatchewan River and the Red Deer River. The 
Parklands is one of the most desirable agricultural areas 
in the province. It has deep, dark soil and dependable 
rainfall. The Parklands ranks as one of the most produc- 
tive mixed-farming regions in western Canada. This type 
of farm produces both crops and livestock. The rest of 
the Alberta Plain, to the south, is a rolling, treeless land 
that. provides ideal conditions for growing wheat and 
other grains. In the south, many rivers have been 
dammed to provide irrigation water for fields of sugar 
beets and other vegetables. 

The Rocky Mountains and Foothills lie along the diago- 
nal southwestern border. The rolling hills and towering, 
jagged peaks of the Canadian Rockies offer some of the 
most spectacular scenery in the world. The Rockies 
have peaks to challenge the most hardy climber, and 
the mountain lakes teem with fish. The resorts of Lake 
Louise, Jasper, Banff, and Waterton Lakes are in this 
beautiful region. Thick forests cover the northern foot- 
hills. A heavy growth of white spruce, jack pine, and 
poplar trees supports a flourishing plywood, lumber, and 
pulpwood industry. 

Mountains. The majestic Canadian Rockies extend 
into Canada from the United States and form the bound- 
ary between Alberta and British Columbia. The sharp 
peaks of these rugged mountains are bare, jagged rock. 
A dense growth of pine, balsam, spruce, and aspen trees 
blankets the lower slopes. The snow-capped peaks of 31 
mountains reach higher than 11,000 feet. The highest 
peak, Mount Columbia, towers 12,294 feet in south- 
western Alberta. The ‘Twins (north peak 12,085 feet, 
and south peak 11,675 feet) rise above Jasper National 
Park in western Alberta. The lowest point in the prov- 
ince, about 660 feet above sea level, is on the Slave 
River in northeastern Alberta. 

Rivers and Lakes. The South Saskatchewan River 
and its tributaries, such as the Red Deer and Bow rivers, 
drain the prairies and enter Lake Winnipeg in Mani- 
toba. The Nelson River carries the waters from there 
into Hudson Bay. The Milk River, a tributary of the 
Missouri River, flows eastward about 100 miles in the 
southern part of the province, then dips into Montana. 
More than go dams on the southern rivers provide water 
for power and irrigation. The Bow and its many tribu- 
taries furnish much of the power for industries and 
homes in southern Alberta. 

The North Saskatchewan River and its tributaries, 
including the Battle and Vermilion rivers, drain the 
Parklands. They empty the waters from the Columbia 
Icefield, Wabamum Lake, and Lake St. Anne into 
Lake Winnipeg. The Columbia Icefield, between 
Jasper and Banff national parks, is one of the largest 
remnants of the Ice Age. The northern forest region is 
drained by the Athabasca and Peace rivers and their 
tributaries, which flow into Lake Athabasca and the 
Slave River. The Athabasca carries a heavy volume of 
freight north from the town of Waterways. 

The largest lake is Lake Athabasca in northeast Al- 
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berta. One third of this 2,842-square-mile lake lies in 
Alberta, and two thirds in Saskatchewan. Other large 
lakes include Lake Claire in the northeast and Lesser 
Slave Lake in central Alberta. Lake Louise, near Banff, 
is probably Alberta's most famous lake, because of its 
beauty and popularity. Many small prairie lakes pro- 
vide recreation for nearby communities. 

Natural Resources. Alberta's fertile soil helps produce 
fine crops, and its widespread mineral deposits supply 
important industries. The provincial government owns 
the mineral and forest resources, and enforces strict regu- 
lations to protect them. 

Soil. The brown soil of the southeastern prairies is 
the only soil that requires irrigation. That area has little 
rainfall. The rich, dark-brown soil of the other parts of 
the prairies is in а region of sufficient rainfall, and pro- 
duces much of Alberta's grain. In the Parklands, the 
black topsoil is often a foot thick. This is the province's 
richest soil. The northern forest region and the foothills 
and mountains have gray wooded soil. 

Minerals. Alberta's oil wells produce about nine tenths 
of Canada's oil. Most of them are near Edmonton and 
Calgary. The Pembina field, 70 miles southwest of Ed- 
monton, contains nearly half the province's known oil 
reserves, not including bituminous sands. After an oil 
well has been drilled on farm land, provincial laws re- 
quire the crewmen to remove the drilling rig and restore 
the land to its former smoothness. 

Bituminous sands, along the Athabasca River and its 
tributaries, are so soaked with oil that a person's hands 
get oily handling them. Indians and fur traders once 
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The maps and graphs on this page show the variations 
in rainfall, population, and growing season. They also 
tell the chief ways the people earn their living and the 
average yearly value of their main products. 


POPULATION 
The greatest density of population is in 
the south-central part of Alberta. 
Persons to the Squore Mile 
under 2 
26 
6-18 
Urbon Centers 
ш  200,000-500,000 
е  20,000-50,000 


AVERAGE YEARLY RAINFALL 


Most of Alberta receives less than 20 
inches of rain each year. 


GROWING SEASON 


The southeastern part of Alberta has four 
frost-free months each year, 
Average Number of Days 
Without Killing Frost 

120-140 
140-160 
160-180 
180-200 


The Edmonton area adds approximately 
$66,000,000 to the value of manufactured products. 
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Bighorn Sheep room !he rugged 
slopes of the Canadian Rockies, These 
sure-footed animals live in the highest 
parts of the mountains. Only the hardiest 
ond most skillful hunters can track them. 


Beautiful Lake Louise lies amid 
the majestic peaks of the Canadian 
Rockies. Victoria Glacier rises be- 
yond the blue-green waters of this 
famous lake in Banff National Park. 


Banff Chair Lift overlooks the famous 
mountain resort of Banff. The lift carries 
Sight-seers high in the mountains where they 
Сап view the magnificent scenery. Rugged 
Mount Rundle towers in the background. 


Cowboys Pit their skill against bucking 
broncos at the Calgary Stampede. Other 

ents include steer throwing, calf roping, 
and chuck-wagon racing. This annual rodeo 


attracts champion cowboys from through- 
Out North America. 
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government, which owns the forests, issues licenses for 
timber cutting. Lumber companies pay for fire patrol 
and the use of the timberlands. The government regu- 
lates the cutting of timber so that strips of trees remain 
to provide seed for the areas that have been cut. н 

Plant Life. Flowers grow abundantly from early spring; 
when the crocus appears on the short-grass prairies, to 
autumn, when frost withers the goldenrod and aster. 
The provincial flower, the wild rose, grows throughout 
the province. Purple fireweed, which thrives on scorched 
forest lands, quickly blankets burned woodlands after a 
fire. Strawberries, raspberries, blueberries, saskatoons, 
high-bush cranberries, and chokeberries grow widely in 
rural areas. 

Animal Life. Alberta lies along three of the major 
North American flyways used by birds migrating be- 
tween their winter and summer homes (see Bro [Bird 
Migration]). Many kinds of songbirds live in the river 
valleys. Game birds, especially ducks and geese, nest on 
lakes in the northern part of the province. 

Gophers dig their underground homes in the prairie 
fields, and squirrels and chipmunks scamper about the 
forests. In the foothill and mountain country, sportsmen 
hunt deer, moose, bears, and mountain sheep and goats. 
Trappers catch fur-bearing animals in the forests, but 
much of the finer fur comes from fur ranches. Other 
animals found in Alberta include the badger, chipmunk, 
fox, ground hog, lynx, porcupine, rabbit, and skunk. 

Climate. Most of Alberta lies higher than 2,000 feet 
above sea level. Its location east of the Rockies gives 
much of the province dry, clear, invigorating air. The 
winters are usually free from violent storms, but the 
temperature stays below freezing in most of the province. 
Average January temperatures range from about 10°F. 
around Grande Prairie to about 14?F. around Medicine 
Hat. A temperature of below —70?F. has been reported 
in northern Alberta. Sometimes warm, dry chinook 
winds take the chill from the air. In the south, these 
winds have been known to raise the temperature as 
much as 40 degrees in a few hours, and sweep away the 
snow from the grazing lands (see CHINOOK). July tem- 
peratures average about 60?F. around Grande Prairie 
and about 70°F. around Medicine Hat. "Temperatures 
as high as 110?F. have been reported in southeastern 
Alberta. 

The average annual rainfall ranges from about 12 
inches in the southwest to about 16 inches in the north- 
ern forest. Г he snowfall ranges from an average of 31 
inches a year in the south and 68 inches in the north to 
about 163 inches at Lake Louise. 


Life of the People 


The People. In 1956, Alberta had a 
1,123,116, with an average of about 4 pe 
every square mile. This varies from abou 
Square mile in the northern third of ti 
about 57.6 persons per square mile in 
region. About 57 of every 100 persons |; 
towns with populations of 2 
in farm areas. Almost half th 
try. The others are mostly o 
dinavian, French, Polish, 
tribes of Alberta include 
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population of 
tsons living on 
t .8 persons per 
he Province, to 
the Edmonton 
ive in cities or 
2500 or more. The rest live 
€ people have British ances- 
f Ukrainian, German, Scan- 
and Dutch origin. The Indian 
the Blackfoot, Cree, Piegan, 


and Blood Indians. More than 15,000 persons of Indias 
ancestry live in the province, many on reservation, 
More than 1,500 métis live in Alberta. Métis are people 
with both Indian and white ancestors. 

Popular outdoor sports include tennis, boating, swim 
ming, golf, baseball, football, and fishing in the summer 
Skiing, skating, and curling are popular in the winte 
(see CURLING). 

The chief churches are the United Church of Canada, 
the Roman Catholic Church, and the Anglican Church 
of Canada. Others include the Lutheran, Presbyterian, 
Eastern Orthodox, Baptist, Mormon, and Mennonite. 
The only Moslem mosque in Canada is in Edmonton 

Alberta became the home of many of the world’s 
Hutterites in 1918, when members of this religious sect 
migrated from the United States. The Canadian govern 
ment guaranteed them the right not to bear arms, and, 
in return, the Hutterites gave up their right to vote 
Hutterites have the highest birth rate of any group in 
Canada, and usually have families of nine or more chil- 
dren. The Hutterites share a common origin and many 
religious doctrines with the Mennonites (see MENNOV- 
rres). However, their way of life is different, because the 
Hutterites always live in groups of 100 to 150 members. 
More than 7,000 Hutterites live in Alberta. Most of 
their 40 colonies are in southwestern Alberta and north- 
east of Calgary. They live simple lives as farmers. Hut 
terites have their own schools and live in barrackslike 
buildings. They share a common kitchen, laundry, and 
dining room. The Hutterite communities are noted for 
fine farming and zealous religious life. See HUTTERITES: 

Cities. Two of Alberta’s cities, Edmonton and Cal- 
gary, have populations of more than 175,000. Two 
other cities, Lethbridge and Medicine Hat, have over 
20,000 people. Most Alberta cities began as mining O 
farming towns on the prairies and Parklands. | 

The cities and towns are centers for farmers, mine's, 
and industrial workers in manufacturing plants. Many 
of the people live in frame houses along tree-lined 
streets. They can usually live near their factories, offices 
and stores, because the cities are small. Natural gas, the 
chief fuel, burns with little smoke, and helps the citi 
Stay clean. See the separate articles on Alberta cites 
listed under Related Articles at the end of this article. | 

Country Life. Few people live in the northern ni 
region, and only widely separated villages dot the nort 
ern half of Alberta. Most of Alberta's more than 84,00? 
farms lie near surfaced roads within a few minutes ч 
of towns. Many farmers have electricity for light and р 
modern equipment and machinery. Natural gas ue 
vides clean, inexpensive fuel. " 

The farther а family lives from a power line and p 
pipeline, the more rugged is everyday farm life. In son : 
farm homes, the cooking and heating must be done A 
coal- or wood-burning stove, and the water carrie 
pails from a well. On such farms, kerosene lanterns и 
vide light for nightly chores, and farmers milk t 5 
Cows by hand. Some farms have their own power ш 
to furnish electric power for lights, pumps, an! ш 
equipment. Most farm families know their neighbors 
miles around. 


fot 


Work of the People 


"m 
For most of Alberta's first 50 years as à pvp 
People earned most of their income from agric" 


[he discovery of large oil deposits at Leduc in 1947 
dew thousands of new workers to the province and 
aided in developing new industries. For example, the 
by-products of oil refineries furnish raw materials for a 
large chemical industry centered in Edmonton. Of every 
ı0o workers, about 33 are farmers, то work in manufac- 
turing, 17 in construction, 5 in the oil industry, and 2 
in coal mining. 

Agriculture. The average farm covers 527 acres. But 
farms range in size from about 80 acres in the irrigated 
region near Lethbridge, to thousands of acres in the 
prairies. 

The fertile soil of the flat, open plains of the prairie 
region has helped Alberta farmers win many grain 
prizes in international competition. Wheat, the chief 
product, accounts for nearly half the field-crop produc- 
tion. Other important crops include barley, oats, po- 
tatoes, rye, hay, and flaxseed. 

Large irrigation projects in southern Alberta provide 
water for more than 740,000 acres (see IRRIGATION [Lrri- 
gation in Canada]). Farmers around Lethbridge grow 
specialized crops on irrigated fields. These farmers con- 
centrate on sugar beets and vegetables for freezing and 
canning. In the Parklands region, and near the Peace 
River and Grande Prairie, mixed farming and dairy 
farming are the most common activities. Most farmers 
in this area raise grain for market and fodder. They keep 
some cattle for milk and meat, and usually have a small 
number of hogs, chickens, and turkeys. Some farmers in 
this region of gray wooded soil specialize in growing 
peas, beans, and soybeans. Some farmers keep bees to 
make honey, a profitable side line. 

Manufacturing and Processing depends heavily on 
farm production in Alberta. The food and beverage 
industries account for half the province’s manufactured 
and processed products. 

Large plants at Edmonton and Calgary process live- 
Stock, Medicine Hat and Calgary have flour mills. 
Breweries at Calgary, Edmonton, and Lethbridge make 
beer and ale, Plants in Taber, Raymond, and Picture 
Butte make sugar {rom sugar beets. Vegetables from 
Southern farms are frozen and canned in processing 
Plants at Lethbridge, Taber, Magrath, and Brooks. 
md steelworkers make pipe and other products in 

oundries of Edmonton, Calgary, and Lethbridge. 


Refineries Along the Foothills of the Rockies Process Petroleum, 
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Oil refineries at Calgary and Edmonton produce 
petrochemicals as by-products. Petrochemicals are used 
to make cellulose-acetate filament and yarn, plastics, 
explosives, perfumes, fertilizers, ammonia, sulfur, and 
many other products. 

Mining. Alberta ranks behind Quebec and Ontario in 
total mineral production. It stands first in petroleum 
and natural gas, and second to Nova Scotia in coal. 
More than 137,000,000 barrels of petroleum a year are 
produced from more than 8,000 wells. The chief oil 
fields are at Leduc, Redwater, Golden Spike, Wood- 
bend, Drayton Valley, and near the Pembina River. 
Most of these fields lie within 70 miles of Edmonton. 

Salt miners drill holes into the bed of salt thousands 
of feet below the surface of the prairie near Lindbergh 
(see Sarr [Salt from the Well]). In several areas, miners 
dig clay for pottery, brick, and tile. Other minerals in- 
clude gypsum, limestone, sand and gravel, and shale. 

When the railroads used steam instead of diesel 
locomotives on their western trains, coal mining em- 
ployed several thousand workers at Lethbridge, Ed- 
monton, Drumheller, and elsewhere. During the 1950's, 
about one fourth of the mines closed down and many 
mining communities became ghost towns. This was be- 
cause the railroads were the chief users of coal. Alberta 
produces more than 4,000,000 tons of coal a year. 

Forest Industry. Hundreds of lumbermen, using 
modern equipment, work in the vast timberlands that 
cover most of the province north of the North Saskatche- 
wan River. These forests furnish white spruce, jack and 
lodgepole pine, poplar, aspen, and white birch. The 
lumber is processed in plywood mills at Grande Prairie 
and Edmonton, and in a pulp and paper mill at Hinton. 

Fishing Industry. The whitefish is the most popular 
food fish caught in Alberta, and the most profitable 
commercially. Fishermen also catch pickerel and lake 
trout. The provincial government limits the quantity 
of fish that may be caught from each lake in a season. 
This keeps the lakes well stocked. The fishermen are 
most active in winter, when the lakes can be reached 
easily over the frozen rivers and muskeg (see Мозкес). 
By fishing in winter, the fishermen save the expense of 
boats and refrigerating equipment. 


Alberta's Most Important Mineral Product. 
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the British North America Act. Elizabeth П, Queen of 
Canada, is represented at Edmonton by a lieutenant- 
governor. All government business is transacted through 
the civil service under the direction of the executive 
council, presided over by the premier. Alberta is repre- 
sented in the Canadian Parliament with 6 seats in the 
senate and 17 members in the house of commons. All 
Canadians and British subjects may vote in Alberta if 
they are at least 19 years old, and have lived in the 
province for one year. 

Premier. The real administrative power lies with Al- 
berta’s provincial premier. The leader of the party that 
has the majority of seats in the provincial legislature 
becomes premier. He selects an executive council whose 
members direct Alberta’s government departments. The 
premier serves a five-year term. Members of the council 
have no limit to their time in office. See САМАРА, 
GOVERNMENT OF. 

Legislative Assembly. The 65 members of the one- 
house assembly serve five-year terms, unless the lieu- 
tenant-governor, on the advice of the premier, dissolves 
the assembly earlier. The people elect the members from 
electoral districts. The legislature meets every year from 
January through March, and at other times if necessary. 
The lieutenant-governor calls special meetings on the 
advice of the premier. 

Courts. The Supreme Court of Alberta heads the 
province’s judicial system. This court has two divisions: 
appellate and trial. The appellate division hears only 
criminal and civil appeals. The Chief Justice of Alberta 
and four justices of appeal serve in this division. In the 
trial division, the Chief Justice of Trial Division and five 
other justices hear all cases involving murder, treason, 
and other high crimes. Both divisions sit at regular inter- 
vals in various judicial centers of the province. Northern 
and southern Alberta each has a district court headed by 
a Chief Judge. The federal government appoints the 
judges to permanent terms. 

Alberta juries have only six persons. This custom was 
established in the early days of the province, 
was difficult to find more than six qualified ci 
serve. Alberta has no grand jury. Police magist 
justices of the peace handle minor disputes an 
The province pays the national government 
ices of the Royal Canadian Mounted P. 
enforces criminal law in Alberta and oth 
provinces, 

Local Government. Every city, town, 
à mayor and a council. Separate acts re 
of local government in towns, 
districts. Some municipalities 
counties. 


when it 
tizens to 
rates and 
d offenses. 
for the serv- 
olice, which 
ег Canadian 


and village has 
gulate each type 
villages, and municipal 

prefer to operate as 


cipal district and county councils choos 
chairmen, from among their members, i 
Unorganized territ 


272 


ories in the far north and west have 


no self-government. Officials of the provincial depans 
ment of municipal affairs administer these areas, The 
populations are too small and scattered for regular 
government services. 

Taxation. Under the Tax-Rental Agreements of 1952, 
Alberta and the other provinces except Quebec gave the 
federal government the right to collect certain taxe 
The Canadian government collecis personal and cop 
poration income taxes, and pays the provinces for this 
right. Payments from the Canadian government, oil 
royalties, and sales of mineral rights provide more than 
half Alberta's revenue. The province has other revenue 
from licenses and rental fees paid by lumber companies 
and other users of the natural resources. 

Politics. From 1905 to 1921, during Alberta’s first 16 
years as a province, most of the voters supported the 
Liberal party. The voters demonstrated their political 
independence in 1921 by throwing aside the Liberal 
and Conservative parties, which stil! are the most im 
portant parties in the other provinces except British 
Columbia and Saskatchewan. In that year, Albertans 
elected a new party, the United Farmers of Alberta, 
which remained the province’s most powerful party for 
14 years. 

Another new group, the Social Credit party, swept 
into power in 1935 by proposing a solution to the prob- 
lems of the depression of the 1930's. The new party 
passed laws to regulate banking and credit, but the 
federal government declared the laws unconstitutional 
The party remained in power into the 1960's, and 
its influence spread to neighboring provinces. 1 

National Defense. The Canadian government directs 
armed forces in Alberta. Edmonton is the headquarters 
of the Western Command of the Canadian Army. The 
Royal Canadian Navy Reserve has training divisions in 
Calgary and Edmonton. The University of Alberta 
serves as the home of a university-training division for 
officers in the army, navy, and air force. The Ist Ta 
cal Air Command and the North West Air Comman 
of the Royal Canadian Air Force have headquarters y 
Edmonton. The Royal Canadian Air Force has bases 
Namao and Cold Lake. 


History 


Indian Days. Until the mid-1700's, only Indians а 
in the region now called Alberta. The Blackfoot sl 
lived in the south, and the Cree roamed the id 
northern region. Piegan and Blood Indians made kr 
homes in the prairies and foothills. Later, аз 4 От 
with white men increased, the Assiniboin and he 
Ventre tribes moved to the Alberta region from ) 
South. See INDIAN, AMERICAN (table, Indian Tbe 

At this time, France controlled most of eastern M 
as New France. The first white man known to fi 
reached the region was Anthony Henday, a trader i } 
Hudson's Вау Company. He made his way lack 
canoe and on foot in 1754 in search of the Blac the 
Indians. Henday stayed with the Blackfoot du 
winter, but failed to persuade them to risk the 10 
journey back to York Factory, near Hudson Ваў 
trade their furs for the white man's goods. during 

Pioneer Days. Exploration of Alberta halted ulte 
the French and Indian War (1754-1763); which а in 
in France's giving Canada to Britain. Fur tra сап 
Montreal and the eastern United States then beo 


Edmonton became a key base on the 
route to the Orient when Arctic oir 
routes developed during World War И. Fort Chipewyan @ 


Alexander Mackenzie left from \ — — =H 


Fort Chipewyan on the trip that led іо у ^ ту / 

discovery of the Mackenzie River in | \ < 

1789. He was seeking the Northwest E چ‎ 
г 


È— 
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Passage to the Orient. 


Dil and Natural Gas Discoveries 
{1 Okotoks in 1913 led to the develop- 
Men! of one of the richest petroleum 
ond natural gas fields in the world. 
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` HISTORIC ALBERTA 


Ranching began in the 1880's when 
Montana cattlemen drove their cattle 
across the Canadian border to the rich 
pasture lands of southern Alberta. 


EDMONTON 


Canadian province, 

| 

Eel Independence. Alberta 

ME erred independent political DES 

Bl 5 since 1921 when the United s 
ers of Alberta gained power. 


Ù Petroleum Pipelines, completed in 
1953, linked Alberta's refineries with 
Ontario and the Canadian West Coast. 


ALBERTA 


interested in the fur wealth of western Canada. Peter 
Pond, an American fur trader, established a trading 
post on the Athabasca River near Lake Athabasca in 
1778. Ten years later, Roderick Mackenzie, a Canadian 
fur trader, established Fort Chipewyan, From this post, 
his cousin, Sir Alexander Mackenzie, made his famous 
exploring trips to the Arctic Ocean in 1789 and to the 
Pacific Ocean in 1792 (see MACKENZIE, Sir ALEXAN- 
DER). Between 1789 and 1812, the geographer, David 
Thompson, carried out the surveys that provided the 
first good map of the Canadian Northwest. 

For nearly 200 years, the Hudson's Bay Company had 
à monopoly of the rich fur trade of Rupert's Land. This 
vast region included much of Alberta. In 1783, Mont- 
real traders formed the rival North West Company. 
Their fierce competition resulted in bloodshed, but the 
rivalry ended when the companies joined under the 
name of Hudson's Bay Company in 1821. See Hupson’s 
Bay Company; NORTH WEST Company; Rupert’s LAND. 

The Missionaries. Before railways linked Alberta with 
eastern Canada, most of the settlers were traders, mis- 
sionaries, and métis. The missionaries worked to convert 
the Indians and métis to a more orderly and useful way 
of life on farms and in permanent homes and settle- 
ments. They won the respect of the Indians by the 
example of their lives of unselfish service. The trust the 
Indians placed in the missionaries and Mounted Police 
helped persuade them to retire quietly to their reserva- 
tions instead of fighting Alberta’s white settlers. 

A Methodist, the Reverend Robert T. Rundle, was 
the first missionary to work in the region. He entered 
Alberta in 1840 and stayed until 1848. Two more 
Methodists, the Reverend George McDougall and his 
son, the Reverend John McDougall, arrived in 1863. 
Father Jean Thibault established Alberta’s first Roman 
Catholic mission in 1843 at Lake St. Anne. In 1853, 
Father Albert Lacombe began working among the Indi- 


RED-LETTER DATES IN ALBERTA 


1670 Charles II of England gave the Hudson's Bay Com- 


pany the title to Rupert's Land, which included 
part of Alberta. 
1754 Anthony Henday became 
man to sec Alberta. 
8 Peter Pond established a trading post 
Athabasca River near Lake Анаба, M s 
1821 The Hudson's Bay Company and the North West 
Company ended their fierce rivalry over fur trade 
by uniting as the Hudson's Bay Company. 
1840 Missionaries came to Alberta to convert the In- 
dians and métis to Christianity. 
1870 The Hudson's Bay Company surrendered its rights 
to Alberta, as part of Rupert's Land, to Canada 
1874 The Canadian government sent the North West 
Mounted Police into Alberta to establish order. 
1883 The Canadian Pacific Railway reached Calga 
from eastern Canada. E 
1905 Alberta became a province. 
1921 The United Farmers of All 
party, came into power. 
1935 Another new organization, the Social Credit party. 
came to power. Ч 
1947 The discovery of oil at Leduc and other areas 
started widespread industrialization. 
1953 'The Interprovincial Pipeline linked 
fields with Sarnia, Ont. 
1955 Alberta celebrated its 50th anniversary, 
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the first known white 


berta, a new political 


Alberta’s oil 


ans and métis. In 1862, Lacombe founded the town of 
St. Albert. 

Early Settlement. The Hudson’s Bay Company су. 
trolled Rupert’s Land until 1870, when it transfered 
the region to the Canadian government. Before this 
time, traders from Montana had carried оп an illegal 
liquor trade with the Indians in Canada. To stop this 
trade, the Canadian government organized and sen 
into the west the North West Mounted Police (se 
RoyaL CANADIAN MOUNTED Por ICE). The Mounties 
established their first posts in Alberta in 1874 at For 
Macleod and Fort Saskatchewan. The police stopped 
the illegal trading, and won the confidence and respect 
of the Indians. Within a few ycars, the Indians gave up 
their lands and retired to reservations, where the Cana- 
dian government gave them shelter, food, and other 
care. The reservations are located near Lethbridge, wes 
of Calgary, north of Red Deer, west of Edmonton, and 
many other places in northern Alberta. In this way, the 
government prepared the territory for white settlement. 

By 1883, when the Canadian Pacific Railway reached 
as far west as Calgary, about 500 settlers were living in 
the region. The Saskatchewan Rebellion in 1885 caused 
great alarm in Alberta. But Chief Big Bear’s massacre 
of the whites at Frog Lake was the only violent episode 
in Alberta. The Rebellion gave western Canada a repu- 
tation for lawlessness that kept many settlers from com 
ing to the region (see SASKATCHEWAN REBELLION). 

A New Province. The rich grazing lands of Alberta 
attracted thousands of land-hungry settlers from eastern 
Canada and the United States, and from northern and 
central Europe. At first most of the settlers were cattle 
ranchers, but thousands of farmers later pushed into the 
territory. The rapid settlement of the region led the 
Canadian government to establish the province of Al 
berta in 1905. A. C. Rutherford was chosen as the first 
premier. Edmonton became the capital, partly because 
of its central location. Between 1901 and 1910, Albertas 
population soared from 73,022 to 374,295. In 194 
Alberta’s first major oil discovery was made in Turnet 
Valley. but 

World War I halted immigration from Europe, DU 
not from the United States. Wartime prices for farm 
products raised the incomes of the prairie homesteades 
More new settlers came to the province after the ы 
The United Farmers of Alberta, a new political part? 
defeated the traditional Liberal and Conservative Ti 
ties in 1921, and remained in power for 14 years. felt 
new party received support from many voters M. 
that the Liberal party had been in office too long. ^ 
United Farmers made improvements in education, Pi h 
lic health, and highways. Farm prices remained B 
during the 19207, and the people enjoyed ргозре + 
until the 193078. 

Depression апа Recovery. The drought and Jed 
farm prices during the depression of the 193078 Em 
the Social Credit party, another new group, to a by 
Wovernment leadership in 1935. The party, le sing 

illiam Aberhart, was elected in 1935 after prom For 
to pass laws to solve the problems of the depression. 
instance, the new party passed laws to control P Scil 
and credit. The federal government declared the * ary 
Credit party's reforms unconstitutional. But ше Fio 
remained а powerful political influence in the pro 
through the 195078. 


low 


During World War II. farmers reduced their wheat 
ge and concentrated on raising hogs. The Cana- 
requested the reduction in wheat be- 
cause foreign purchases of wheat had fallen, and pork 
was needed for wartime food supplies. Mining and 
manufacturing expanded rapidly in response to war 
weeds. Miners produced more coal, a nitrate plant 
opened in Calgary, and an aircraft repair plant was 
built in Edmonton. ‘The discovery of oil at Leduc in 
1947, and even larger discoveries elsewhere, began the 
greatest. period. of industrial growth in the province's 
history. 

Industrial Expansion. In 1953, oil workers finished 
the Interprovincial Pipe ine that carries oil from Alberta 
to Sarnia, Ont. Another pipeline, completed іп 1953, 
transports oil from Edmonton to the Canadian west 
coast. The growth of new industries based on the proc- 
esing of oil and its by-products increased the demand 
for labor. Thousands of workers came from other prov- 
inces, the United States, and Europe. The population 
of the province increased from 825,000 in 1947 to 
1,123,116 in 1956. In 1954, for the first time, mining 
and manufacturing produced more wealth for the people 
than did agriculture. In 1931, 51 per cent of the working 
people were engaged in agriculture. This figure had 
dropped to 33 per cent by 1954. The Social Credit party 
remained in power after the elections of 1955, and 
Premier Ernest Manning began his fourth term. In 1957, 
Alberta paid a dividend of $20 to every adult who had 
lived in the province for at least five years. In the fol- 
lowing year, the province paid a dividend of $17 so that 
the people might share in the increased prosperity. 

Recent Events. In 1958, James Gladstone of Alberta 
became the first Indian to receive an appointment to 
Canada’s Senate. He was appointed a senator for life 
by Prime Minister Diefenbaker. In 1961, jet aircraft 
began operating from Edmonton’s $20,000,000 Inter- 
National Airport which opened in 1960. 
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Famous Albertans 


poate biographies are listed under the heading 
кашыга the ВОСКАРНУ section of the READING AND 
o "оре, The following short biographies include 
in inm about other noted persons who were born 
ake or did important work there. 
religiou Шаг C.(1878-1943), ап Albertan teacher, 
redit i cader, and politician, helped form the Social 
0019 Н ly. He served as premier of Alberta from 1935 
and or 3 е first gained fame as a religious broadcaster, 
ed the Calgary Prophetic Bible Institute. 
Sifton He born in Seaforth, Ont. 
Judge, sen Чит Lewis (1858-1921), a politician and 
the qna as chief justice of the supreme courts of 
ни Темионея (1903-1905) and Alberta 
Prime minis A leader of the Liberal party, he became 
anadian FER of Alberta in 1910, Sifton served as a 
in 191g а pate to the peace conference at Versailles 
1991. H. nd became secretary of state for Canada in 
© was born in London, Ont. 
D. McDoucaLL, Critically reviewed by L. С. THOMAS 
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An al . А 
appears рейса] list of biographies relating to Alberta 


“ction of р the heading Alberta in the BIOGRAPHY 
€ READING AND STUDY GUIDE. 


ALBERTA, UNIVERSITY OF 


CITIES AND Towns 


Cardston 
Edmonton 


Banff 


Calgary Lethbridge 


Medicine Hat 


PHYSICAL FEATURES 

Athabasca River Lake Athabasca Peace River 
Canada (color Lake Louise Rocky Mountains 

pictures) Mount Saskatchewan River 
Canadian Shield Assiniboine Slave River 

UNCLASSIFIED 

Alberta, University of 
Athabaska 
Barley (table) 
Flax (table) 
Hudson's Bay Company 
Indian, American 


North West Company 
Northwest Territories 
Rupert's Land 

Rye (table) 

Wheat (table) 


Outline 


1. The Land and Its Resources 
A. Location and Size D. Rivers and Lakes 
B. Land Regions E. Natural Resources 
C. Mountains Е. Climate 

Il. Life of the People 


A. The People B. Cities C. Country Life 
Ш. Work of the People 
A. Agriculture E. Fishing Industry 
B. Manufacturing and F. Fur Industry 
Processing G. Electric Power 
C. Mining H. Transportation 
D. Forest Industry I. Communication 


IV. Education 

V. The Arts 

VI. Interesting Places їо Visit 
VII. Annual Events in Alberta 
МШ. Government 

IX. History 

X. Famous Albertans 


Questions 


For whom was Alberta named? What else in Alberta 


was named for this person? Б 4 
What is the main reason for Alberta's industrial ex- 


pansion since World War II? К 
How аге Alberta's juries different from those in the 
United States? Why did this system start? к 
In what ways does Alberta's government receive rev- 
enues without directly taxing the people? 
What caused the area around Lethbridge to become a 
rich farming region? What is produced in this arca? 
What is Alberta's most important natural resource? 
What effect has it had on (a) settlement of the province 


d (b) activities of the people? | 
FA es ways have the people of Alberta shown their 


olitical independence? 4 
What groups of men were responsible for the peaceful 
settlement of Alberta? What were some of their accom- 


lishments? "a 
Why does Alberta attract so many visitors? 


ALBERTA, UNIVERSITY OF, is a state-supported co- 
educational school at Edmonton, Alberta, Canada. 
Courses are given in agriculture, commerce, dentistry, 
education, engineering, home economics, law, liberal 
arts, medicine, medical laboratory science, nursing, 
occupational therapy; pharmacy, physical education, 
physical therapy; and science. The university awards 
doctor's degrees in certain fields. Affiliated schools are 
St. Stephen's College, St. Joseph's College, the Pro- 
vincial Institute of Technology and Art at Calgary, and 
junior colleges at Lethbridge and Camrose. The uni- 
versity was founded in 1906. For enrollment, see CAN- 


ADA (Education [table]). GEORGE SAMUEL 
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ALBERTI, LEON BATTISTA 


ALBERTI, ah! BER tee, LEON BATTISTA (1404-1472). 
an Italian painter, poet, philosopher, musician, and 
author, is chiefly known as an architect. His writing 
and buildings influenced Renaissance architecture. His 
masterpieces include the churches of San Francesco in 
Rimini and Sant’ Andrea in Mantua. They show his 
knowledge of the elements of classical architecture, and 
how he adapted them to new conditions. In Rome, 
Alberti remodeled the Papal Palace and worked on the 
Trevi Fountain for Pope Nicholas V. His Re de Aedifica- 
toria, the first book on architecture ever set in type, 
emphasized harmony of purpose, logical planning, and 
sound construction. Alberti approached architecture 
through scholarship and philosophy. васнлко M. Веххетт 

ALBERTUS MAGNUS, SAINT (1206?-1280), a Ger- 
man theologian, philosopher, and scientist, is generally 
considered the most learned man of the whole medieval 
world. He was called *Doctor Universalis" because of 
this wide learning. He taught theology and philosophy 
in various schools, especially at Paris, for 22 years. So 
many flocked to hear him that he had to lecture out- 
doors. He mastered the Greco-Arab learning which had 
become known in Europe through translations by the 
middle 1200's, and he played а most important part in 
answering its challenges to Christianity. 

Albertus Magnus was a lover of natural science, and 
made original contributions in biology, zoology, chem- 
istry, and astronomy. Saint Thomas Aquinas was his 
most famous student. Albertus Magnus was canonized 
(raised to sainthood) in 1932. He was born Count Albert 
von Bollstadt in Swabia, Germany. He joined the 
Dominican order in 1223, while studying philosophy 
at Padua. JAMES А. CoRBETT and Futon J. SHEEN 

ALBERTUS MAGNUS COLLEGE is a liberal arts 
school for women at New Haven, Conn. It is controlled 
by the Roman Catholic Sisters of Saint Dominic. The 
school was founded in 1925. For enrollment, see Омь 
VERSITIES AND COLLEGES (table). 

ALBIGENSES, ax bih JEN seez, were a reli zious group 
named for Albi, a city in southern France, They flour- 
ished in the A.D. 1100’ and 12008 in Europe. The AI- 
bigenses did not believe in worldly things, but only in 
the spiritual. Most of the information about them comes 
from the writings of their enemies, They grew in power 
until the Catholic Church pronounced*them heretics 
But the nobility and the townsfolk supr orted them, The 
Church started a crusade against them in the early 
1200’s. Their power was gradually destroyed, although 
there were brief rebellions from time to time. The 
Albigensian sect disappeared in Western Europe durin 
the second half of the 1300's. See also Dommic, SN 
Heresy, ALBERT E, rene 

ALBINO, al BY noh, is a human being or animal 
whose skin, hair, and eyes do not contain Pigment, or 
dark coloring matter. A person who is a complete albino 
has pale, milky-white skin, white hair, and pinkish eye- 
balls. The eyes are pink because blood of the tiny A 
sels of the eye shows through the transparent parts of 
the eye. In normal eyes, the color of the iris hides the 
pink color. An albino must squint or wear dark glasses 
in the sunlight, because a lack of pigment in the iri 
allows more light to enter the eye. d 

There are many stages of albinism, 
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which range from 


the complete absence of pigment to stages in which pie 
ment may be present in almost normal amoung X 
binos are often found among Indians and Negroes, by 
may occur in any of the races of man. The Condition j 
inherited. White mice, white rabbits, and white poultry 
are albino animal groups because of heredity. Flowes 
of plants also show this lack of pigment. 

It is sometimes thought that an albino is physically 
weaker than a normal being, but experiments show 
there is no basis for this belief. 

See also HEREDITY; PIGMENT. 

ALBION. See CHALK. 

ALBION COLLEGE is a coeducational liberal ars 
school at Albion, Mich. It is privately controlled, and 
church-related. Courses are offered in the liberal ars 
social sciences, science, and home economics, Prep 
fessional training is given in dentistry, engineering 
forestry, laboratory technology, law, and medicine 
Albion was chartered in 1835. Тһе school colors ar 
purple and gold, and athletic teams are nicknamed 
The Britons. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). Wayne Н, Риха 

ALBRIGHT, TENLEY. See Ice Зкаттус (pictures). 

ALBRIGHT COLLEGE is а coeducational school at 
Reading, Pa. It is controlled by the Evangelical United 
Brethren Church. Courses include business administre 
tion, science, and social service. The college offers train- 
ing in nursing and preprofessional work in several fields 
For enrollment, see Омтуевзитез AND COLLEGES (table). 

ALBROOK AIR FORCE BASE, Panama Canal Zone 
is the site of U.S. Air Force Caribbean Air Command 
headquarters. It covers 2,700 acres and lies one milt 
from Balboa, the Pacific terminal port of the Рапапи 
Canal. The air units have responsibility for the ai 
defense of the Caribbean arca. The base serves asa 
supply center for all U.S. Air Force activities in Latin 
America. It was established in 1922, and later named 
for Lt. Frank P. Albrook, commander of the first ат 
unit stationed there. Joux H. THOS 

ALBUMIN, al BEW min, or ALBUMEN, is a sticky, 
gelatin-like substance. Its best-known form is the 
of an egg. Albumin belongs to the class of foods call 
proteins (see Prorem). The word is spelled albume 
when it refers to egg whites, but albumin when referring 
to the general substance. The albumin of egg Me 
called ovalbumin. The albumin in milk is called laca 
bumin. Serum albumin is the name of the albumin fou 
in the blood. Some albumin is found in Уе 
matter. All albumins contain definite amounts of 0 
bon, hydrogen, nitrogen, oxygen, and sulfur. m 

Albumin hardens into a solid mass when heate б. 
heated with а liquid, it either settles to the borum Е 
sediment ог forms a scum at the top. The sedimen Е 
the scum collects foreign substances as it forms и. 
liquid. Many cooks for this reason drop an egg 07 A 
White into coffee to “settle” it. Several albumin fi 
used in this way to collect impurities from liqui, 
Sugar refining, the dyeing industry, and in та 
Photographic chemicals. enl 

Albumin also hardens when it touches any of 8 ГА 
Polsonous salts. Egg white is often used as an ant 4 
wen a person is poisoned by bichloride of mercuy -. 
albumin covers the poison with a solid coating V pt 
the digestive juices cannot dissolve. тамал F. 09 

See also Ecc (The Parts of an Egg); GLUTEN. 
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Albuquerque, №. Мех., isa 
diy of contrasts. Old Albu- 


New Albuquerque centers 
around the business section, 
which bustles with trade and 
wonscontinental traffic. 


ALBUQUERQUE, AL buh KER kee (pop. 201,189; alt. 
1945 ft), is the largest city in New Mexico, and the 
*at of Bernalillo County. It stands beside the Rio 
Grande in central New Mexico, 670 miles east of Los 
Angeles. For location, see New Mexico (color map). 
| The population of Albuquerque more than doubled 
between 1950 and 1960. The city serves as the chief 
Ee transportation, and trading center of New 

eico. Large quantities of wool are shipped from the 
city, and the shops of the Santa Fe Railroad employ 
хуста] hundred men. The University of New Mexico 
ао located there, 

Eyre, an atomic weapons center, and Kirtland 
weapons з qn a major airport and ап force special 
Bag ne er, ig near Albuquerque. The Spaniards 
С тота rque in 1706. The old part of the city 
fuis p as panish town. Albuquerque has a com- 

of government. 


FRANK D, REEVE 


Dick Kent 


ALCAEUS. See AEOLIAN. 

ALCAN HIGHWAY. See Alaska HIGHWAY. 

ALCATRAZ is a federal prison located on Alcatraz 
Island in San Francisco Bay. It was established in 1933. 
This penitentiary houses criminals considered unusu- 
ally dangerous. Alcatraz stands on 12 acres of solid rock 
high above the bay. It is separated from the mainland 
by more than a mile of water. The name Alcatraz comes 
from a Spanish word meaning pelican. The Spanish used 
Alcatraz Island as a fortress and prison. The dungeons 
they cut in the rock are now used for storage purposes. 
During the Civil War, Alcatraz was used as a military 
barracks. In 1868 it became a prison where military 


prisoners serving long sentences were kept. In 1932 
the United States Department of Justice took over 
the administration of Alcatraz, and converted it into 
a maximum security prison. Alcatraz holds about 600 


prisoners. ARTHUR Evans Woop 


Fairchild Aerial Surveys, Inc. 


Alcatraz Prison is sometimes 
called The Rock. More than a 
mile of water separates the 
island from the mainland, mak- 
ing escape almost impossible. 
Strong tidal currents race in 
and out of the channel from 
San Francisco Bay. 
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Ч stone of the world's knowledge of 3 
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сотту of how o make gold а алУ believe that dis- 
a, беш бе жч d Tong ШЕ, or even ыш 
ancient Chinese believed that artifici 
was so potent that cating food а hat artificial gold 
would prolong their life. 
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Ancient Alchemists >e # 
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Alchemy and astrology becan losely related № 
cause of the belief that cach of heavenly lude 
represented and controlled a particular metal. The ae 
was thought to represent. gold moon, silver. de 
planet Mars, iron; Venus, copper; Jupiter, tin; Мина 
lead; and Mercury, the metal mer гу, oc quickillet 
Alchemists thought that the positi of these heaven 
bodies would influence the success or failure of det 
work, TT 


METAL 


See also AsrroLooy; Снкмьткү; 
PARACELSUS, PriiPPUS AUREOLUS 


ALCIBIADES, Ar sih BY uh deez (about 450-404 BEI 


was an Athenian general. His treachery caused @ 
defeat of Athens in the Peloponnesian War. Alcibiades 
was the nephew of Pericles and favorite pupil of 8f 
famous Socrates. He was handsome, brilliant, a 


wealthy. He entered the Ecclesia (governing bodi * 
Athens) in 419 в.с., and soon became the people й 

As leader of the war party, Alcibiades told № 
Athenians how to become powerful. They бый 
allowed him to gather an expedition for the invasice ® 
Sicily. Just before these forces left Athens, citizens #9 
cused him of destroying the sacred images of the ex 
Hermes. He demanded a trial, but was told to sai 

Later, he was ordered back to Athens for a hears 
But Alcibiades escaped to Sparta. There he advised Y 
Spartans to aid the Sicilians. Later, he went © мә 
Minor and allied himself with the Persian К 
Tissaphernes. 

After a time, the Athenians forgave their ry 
favorite. They asked Alcibiades to take сот 
the army again. On his way home, he took © 
of the Athenian fleet in the Hellespont ai куй 
М ics over the S ns. He was received aś а 
E аа ЕЕ. was defeated at Notius = 

out of favor again. In 405 в.с., the Athenians ^ 

a crushing defeat at асн. Alcibiades again 
refuge in Asia Minor. His political enemies set his 
afire. He died in the flames. C. BRADFORD 

Sec also PELOPONNESIAN WAR. 

ALCMENE. See AMPHITRYON. j 

ALCOCK, JOHN. See Ampane (table, Nom 
Distance Records Without Refueling). 
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ie фе onto name for а substance called 
днай. grain sk viol, or pure spirits (chemical 
charol). It b abo the class name for an 

ef dems 2^ -ognized as having a certain 


al makeup. 
Ahshels өз o Closs. The class of substances 
a akobots hoe unumal power to disolve 
mibstances. E» > alcohol has one peculiarity in 
Йй contains one or more carin! groups. 


О-Н H da hydrogen atom at- 
f an oxygen ә which is also attached to а 
axem С. This abon atom has at least three 
anachenents, cibo: one, two, or three carbon 
ex ойк, two, or three hydrogen atoms. Following 
picture formulas of some alcohols: t 


Mars 1, 2,3 
Alcohol, or ethanol, is formed as wine or hard 
by the fermentation of any sweet fruit juice. 
ethyl alcohol may be made from molasses, 
grains, chiefly corn. The starch of the com 
into fermentable sugar by a preliminary 


в with malt. About half of the industrial alco- 


Sate in all proportions. When exactly one gallon of 


ol and one gallon of pure water are mixed, 

about 3.5 per cent less than two gallons. 
because molecules of alcohol fit into the spaces 
atoms of water. We say that the volumes of 


"ater and alcohol are not additive, or added to each 


ALCOHOL 

обат. But ther weigh af he waar and айнй me 
Pron spirit — dur LR 
US lisema р LO "m 
lame oh саскі amid yo рие «ема try ume of waro 
rerin da emus alu» os one poy oma in 
перы of ethanol asad 57.4 poy сета by of waw 
Thans pure ethaesi b rated a» e> ped send сюн s tsan 
gallon is equivalent to two prend gallons Thin can be 
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їп food аз a preservative, ogg dada 
metics, inks, paper, and S 
Sec also ALCOHOLIC DRINK ANTIFREEZE; GLYCERIN 
Woop ALCOHOL. 


ALCOHOLIC DRINK 


ALCOHOLIC DRINK is any beverage that contains 
ethyl alcohol in intoxicating quantities. The amount of 
alcohol may be as little as 2 per cent, as in some beers, 
or it may be as much as 68 per cent, as in absinthe. 
The alcoholic content of some beverages is measured in 
proof, which is about twice the percentage of alcohol by 
volume. For example, a 9o proof whisky contains about 
45 per cent alcohol. The alcohol in these drinks is 
obtained by the fermentation of sugar or of starchy 
products such as corn, barley, wheat, rye, rice, and pota- 
toes, to change their starch into sugar. Beverage alcohol 
may also be obtained by distilling fermented mashed 
fruit or grain. 


Fermented Liquors 


Beers. The beer industry reached its highest develop- 
ment in Central Europe during the 1300's and 1400's. 
Among the well-known types were Pilsner beer, from 
Pilsen, Bohemia; Munchener beer, from Munich, Ger- 
many; and Carlsberg beer, from Denmark. Ale, porter, 
and stout have been made in England and Ireland since 
early Christian times. Modern beers usually have an 
alcoholic strength of 2 to 6 per cent. There are many 
different formulas for brewing beer and ale. See Век. 

Wines. Most of the various kinds of wines have been 
named for the places in Europe in which they were first 
made. But all kinds of wines are also made in the 
United States, principally in California, New York, 
and Ohio. 

Light Beverage, or still, wines have an alcoholic content 
x d per cent or rcs They om first popular in France, 

taly, Germany, Hungary, Spain, and Portugal. The 
include Burgundy, red and white Bordeaux, Cle. 
Moselle, Tokay, Alsatian, Rhine, Zinfandel, Chablis, 
md such Italian wines as Chianti, Barolo, 
- Most of the wines uced in Californi 
belong to this class. > үте 

Sparkling wines are light wines that bubble and fizz 
when they are poured. They contain carbon dioxide. 
Among the sparkling wines are Champagne, Astispu- 
mante, Burgundy, Moselle, Saumur, and Catawba. 

Fortified wines are those whose alcoholic content has 
been increased to as much as 21 per cent by the addi- 
tion of brandy or other spirits. Among these wines are 
Malaga, Port, sherry, and muscatel. The United States 
and Spain produce large quantities of these wines. Sicily 
produces Marsala wine. Port and Madeira originally 
came from Portugal and its island district, Madeira. 

Aromatized wines include Dubonnet, and French and 
Italian vermouths. They are famous for their distinctive 
odor, called bouquet. The wine maker adds wormwood 
and Other aromatic herbs and spices to the wine to 
obtain the special bouquet. Such wines have an alco- 
holic content of 15 to 20 per cent. See Wine. 

Other Fermented Drinks. Pulgue, the national drink 
of Mexico, is a fermented drink. It is made from the 


Distilled Liquors 
Distilled liquors are believed to have originated 
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among the Chinese. The people of China madea 
drink from rice wine long before the Christian Eg. Te 
Arabs carried the science of distilling to Europe in & 
Middle Ages. Brandy and whisky were the first Es. 
pean distilled liquors. See Disru iic. 

Brandy is obtained by distilling wine, or a fermes 
fruit mash, after it has been aged in wooden casia Te 
alcoholic content of brandy is 45 to 55 per cent Ty 
brandies include cognac; armagnac; applejack; king 
(cherry brandy); slivovitz and mirabelle (plum brans 
other fruit brandies, such as blackberry and peach; as 
Spanish and Greek brandies. Absinthe is made ¢ 
brandy, wormwood, and other herbs. Benedictine 3 
made of brandy, sugar, and aromatic herbs, 

Whisky is distilled from a fermented mash of cm 
rye, barley, or wheat. It is then aged in wooden bam 
Whisky was first made in Ireland and Scotland duis 
the 1100's. Irish whisky, made from malt, barley, ae 
other grains, and Scotch whisky, made primarily fee 
barley, still are famous. Bourbon whisky was origini 
produced from corn in Bourbon County, Kentucky 
Whiskies have an alcoholic content ranging from 40 ® 
54 per cent. They are designated as straight or Мей 
Straight whisky is the pure distillate, which is reduce 
or cut, to the desired alcoholic strength with disile 
water. Blended whisky is straight whisky blended м 
pure alcohol. See Wurskv. 

Rum has been distilled from sugar cane and Э? 
since Biblical days. Spanish settlers in the West Ins 
were the first in the Western Hemisphere to produt 
this spirit. They distilled a fermented mash of s$ 
cane or molasses. 

Akvavit, or Aquavit, is the favorite distilled bever® 
of the Scandinavian countries. It is made from grain% 
fermented potato mash and flavored with сагам 
seeds and orange or lemon peels. Vodka is a fiery Rus 
beverage, distilled from potatoes or à fermented 
of rye, barley, and corn. Vodka is not flavored and bs 
no taste of its own. Because of this, people often ше“ | 
in cocktails. 

Compounded Liquors 


Compounded liquors are pure distilled spirit dat 
have been flavored with various seeds, roots, e 
flowers, or fruits. Among these are gin, which the m" 
first made in the 1600's, and cordials, for which 
French have been noted since the 1500's. ue 

Gin is made by distilling a mash of rye, corn. ku 
grain in a special kind of still called a pot still. I 
also be made by adding essential oils to доо а 
contains about 40 per cent alcohol. Juniper pr 
gin its flavor. It usually is not aged. Most gins 
well with other ingredients and, therefore, аге à di it. 
ingredient in mixed drinks. However, Holl“ 5 
made in Holland, has such a distinct flavor d 
not be mixed. Sloe gin is not а true gin, bun. B 

Cordial, or Liqueur, is made by combining i 
Spirit, such as brandy, with sugar and certain flavor ый 
Examples of the fruit cordials are apricot, blac odi 
cherry, raspberry, and strawberry liqueurs. Plant 09 
include créme de menthe (flavored with mint); ай 
Cacao (whose flavor is obtained from cacao an ila а 

з), and crème de rose (flavored with van. | 
essential oil of rose petals). Curaçao is flavored V and ® | 
dried peel of the bitter oranges raised on the 1 | 


Caraway sccds and anise flavor kimmel. 
flavor comes from the marasca cherries of 
Chartreuse, « famous cordial, was originated 
Carthusian monks in their monastery near 
France. It is xed green, yellow, or white, 
to the flavor used. These include palm 
int, orange peel, and spices. 

crican drink called the cocktail, 
is usually mixed with a cordial 
d wine. The mixture may also 
s, sugar, fruit juice, or some flavoring 


History 


he oldest alcoholic drinks were fermented. Ancient 
| tablets have been found that record the 
gress of brewing beer from malted barley. Wine 
making began with the early Egyptians. 

"Men of the ancient world began to make alcoholic 
- beverages for practical reasons. One reason was that 
“there were few ways to preserve food. People found that 
каре juice soon spoiled, but that fermented juice, or 
-wine would keep. They also noticed that persons who 
drank fermented liquors did not become sick as often 
a those who drank water. This was not because alco- 
M themselves were healthful. But the water in 
-many of the springs and wells of Europe and Asia was 
E" and often caused. people to become ill. Some 

| peoples, like the North American Indians, never 

ed to make alcoholic beverages. 

ng and wine making were especially important 
the Middle Ages. Because wine was used to 
the sacrament of the Mass, the Roman Cath- 
onaste: ies preserved the secrets of wine making. 
nobility also kepi wine-making recipes, and wine 
€ of the products with which the lords paid their 
under the feudal system. 
manufacture of alcoholic drinks became an im- 
industry during the Renaissance period. Mer- 
| guilds controlled the beer and wine trades and 
ulated business practices, J. BERNARD Вовв 


NM Articles in Wonrp Book include: 

“Alcohol Ale Chemurgy Prohibition 
„Alcoholics Beer Cider Temperance 
TE Brewing Distilling Whisky 
aionymous Champagne Fermentation Wine 
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i Ec ANONYMOUS (A.A.) is a fellowship 
tach oth Women who share their experiences to help 
These. ег solve their common problem of alcoholism. 
га le also work to help others recover from 
‘its Work, ar The group has had remarkable success in 
» апа reports that about half of those who join 

ıı Ae а relapse. The fellowship has about 120,000 
States and, E than 4,900 local groups in the United 
mous wag abroad. The fellowship of Alcoholics Anony- 
Xperience founded in 1934. It is based on religious 
God, as th and the dependence of each member on 
lip is E e understands Him. But the fellow- 
The interna irectly connected with any religious body. 
dation in pos headquarters is the Alcoholic Foun- 
Central К” York City. Its address is Box 459. Grand 
ALCOHOLS) New York TNN MARGARET WILLIS 

1 ISM is a disease in which the drinking of 


alcoholic beverages becomes a compulsion 


ALCOR 


and produces characteristic symptoms in the individual 
Sometimes alcoholism is called ротата, which comes 
from the Greek word meaning drink madness. Scientists 
have estimated that about 4.500,000 Americans are 
afflicted with alcoholism. Five out of six alcoholics are 
men in their productive years, between 30 and 55 ycars 
of age. Alcoholism ranks as one of the most prevalent 
diseases in the United States and has become a major 
health problem. 

Why Alcoholics Drink. Doctors do not know the real 
reason why alcoholics drink. Scientific studies indicate 
that many people drink alcoholic beverages to escape 
from tensions, frustrations, and anxieties. The investi- 
gators found that some individuals handle everyday 
tensions by developing psychological defenses. But the 
alcoholic's tolerance for daily stress is so low that he 
resorts to alcohol as a drug for relief. The true alcoholic 
believes that only alcohol can make his life bearable. 

Alcoholism and drunkenness are not the same. Many 
persons may get drunk, but are not alcoholics. While 
some people drink to be "sociable," to show off, to 
experiment, or because they like the taste of a particular 
alcoholic beverage, the alcoholic drinks because he 
must. He does not plan to drink. He may even dislike 
the taste of the beverage. But the urge to drink is so 
strong that he cannot control it. 

Effects. Alcohol is a depressant, not a stimulant. It 
acts on the control centers of the brain to depress them. 
This allows the person to exhibit certain kinds of 
behavior and attitudes that are usually repressed. The 
most common picture of acute intoxication is one of 
confusion, disorientation, and an unsteady gait. Some- 
times these manifestations are accompanied by disturb- 
ing hallucinations. 

Often the chronic drinker exhibits delirium tremens, 
a disturbance that is frequently fatal (see DELIRIUM 
'TREMENS). Another condition associated with chronic 
alcoholism is Korsakoff’s psychosis or syndrome. In this 
condition, the individual becomes confused, has hallu- 
cinations, and develops various kinds of paralyses. He 
has gaps in memory that he fills in by telling about 
fantastic experiences in a most plausible way. As brain 
deterioration continues, the chronic alcoholic may 
develop many different kinds of mental illnesses. Не 
also may develop various kinds of organic diseases. For 
example, alcohol irritates liver tissue, often making it 
more susceptible to cirrhosis (sec CIRRHOSIS). 

Treatment. Because so many factors enter into the 
making of an alcoholic, treatment is complex. Usually 
doctors first care for the patients physical needs. The 
individual has violent reactions when he cannot obtain 
the usual amounts of alcohol. Doctors often give seda- 
tives to help him over this period. Few drugs have any 
real value except to act as a support or to relieve phys- 
ical symptoms. Psychotherapy is an important phase 
of the treatment. Patients seem to respond particularly 
well to group psychotherapy. The organization Alco- 
holics Anonymous has been extremely helpful in aiding 
alcoholics. BENJAMIN BOSHES 


Related Articles in WORLD Book include: 
Alcoholics Anonymous Prohibition 


Alcohol n 
Alcoholic Drink Keeley, Leslie ‘Temperance 
ALCOR. See DOUBLE STAR. 
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ALCORN A AND M COLLEGE 


ALCORN AGRICULTURAL AND MECHANICAL 
COLLEGE is а coeducational state-supported school for 
Negroes at Lorman, Miss. Courses, including agricul- 
tural economics, lead to the B.S. degree. Founded in 
1871, the school is the first land-grant college for Negroes 
in the United States. For the enrollment, see UNIVER- 
SITIES AND COLLEGES (table). 

ALCOTT, LOUISA MAY (1832-1888), wrote Liltle 
Women, one of the best-loved stories in American liter- 
ature. The book tells of the girlhood experiences of Jo 
March and her three sisters. It cannot be fully appre- 
ciated without knowing something about the Alcott 
family, because the March family in the book is the 
Alcott family, and Jo March is Louisa herself. 

Louisa May Alcott was born on Nov. 29, 1832, in 
Germantown, Pa. She spent most of her life around 
Boston and in Concord, Mass., where the Ralph Waldo 
Emersons and Henry David Thoreau were friends and 
neighbors. Louisa was the second of four daughters of 
strongly individual parents. Her father, Amos Bronson 
Alcott (1799-1888), was a transcendentalist philosopher, 
writer and teacher. His ideas on education were far 
ahead of his time. See TRANSCENDENTALISTS. 

Alcott carried out his theories in the education of his 
own children. He was a gifted teacher, but a poor 
provider for his family. At 16, Louisa decided she had 
to earn money to help support her poverty-stricken 
family. She started a little school. Although it was not 
successful, she wrote for her pupils what turned out to 
be her first book, Flower Fables, published in 1854. 

Louisa went to Boston in 1849 to find work. Durin: 
long, lonely months she wrote constantly. Her first 


Louisa May Alcott, left, 
based her famous novel Little 
Women on experiences from 
her childhood days. The chief 
characters in Little Women, as 
illustrated by Jessie Wilcox 
Smith, below, were Meg, Jo, 
Beth, and Amy. 


Chicago Historical Society; 
Little, Brown and Co. 


novel, Moods, was published in 1864. During the м 
War, she nursed wounded soldiers until her on 
strength gave out. She returned home to rest, and j 
1863 wrote Hospital Sketches, her first successful book 
In 1867, the publishing house of Roberts Brothers i 
Boston urged her to write a story for girls. She hesitated 
but agreed to try, and wrote the first part of Lis 
Women. Its publication in 1868 enabled Louisa to giv 
her family security and comfort. 
The book became so popular that readers demanded 
a sequel, which was published in 1869 as Part Il d 
Little Women. Later, Little Men (1871) and Jo's Boy 
(1886) continued the story of the March family, 4 
Old-Fashioned Girl (1869) was based on Louisa’s e 
periences in earning her own living. Eight Cousins (1874 
and Rose in Bloom (1876) were published next. Under th 
Lilacs (1878) апа Jack and Jill (1880) first came ou 
serially in St. Nicholas magazine. 
ALCUIN. See CHARLEMAGNE ( 
ALCYONE. See PLEIADES. 
ALDEBARAN, al DEB uh run, is a giant star in tht 
constellation Taurus. Its diameter is 36 times greater 
than that of the sun. Its brightness approaches the 
first magnitude, and is about 100 times brighter than 
the sun. Aldebaran is called the Follower, because i 
follows the Pleiades across the sky. See also ASTRONOMY 
(Parade of the Constellations [January]); TAURUS. 
ALDEHYDE, AL dee hide, is one of several colotles 
gases or liquids which have properties between those o 
alcohols and acids. Aldehydes all contain one group 
of carbon, oxygen, and hydrogen atoms, the CHO 
group. They are formed by gently oxidizing (but not 
burning) alcohols. Aldehydes can be used in indus 
to remove oxygen from many chemicals. Oxidizing 
methyl alcohol forms formaldehyde (HCHO), the fis 
member of the group. Acetaldehyde (CHsCHO) E 
by gently oxidizing ethyl alcohol, and can be oxidiz 
further to form acetic acid. See also Аср; ALCOHO! 
FORMALDEHYDE; FURFURAL. Споко L, Bost 
ALDEN is the family name of two colonial figur 
John Alden and Priscilla Mullens Alden, who came 
America on the Mayflower. Henry Wadswort Long 
fellow wrote about their marriage in The Cowrtship 0 
Miles Standish, but his poem is full of errors. a 
John Alden (1599-1687) was a cooper, or barrelmaxt 
from Harwich, in Essex, England. Tall, blond, а? 
strong, he survived the first terrible winter at P! mx 
which killed half the Pilgrims. He married Prisc? 
Mullens, probably in 1622. zt 
Alden joined the Pilgrim church and became опе К 
the colony's leaders. Не served as an assistant DM 
most of the time from about 1631 until he e б 
Served as treasurer from 1656 to 1658. In 1634. a 
ties held him on a technical charge of murder bee 
he had favored defending a Plymouth outpost pm 
attack, and in the resulting fight two men were pt | 
He was acquitted. A stern, unyielding man, he le * 
persecuting Quakers and Baptists. About 1632, i 
moved to Duxbury, Mass. The site of his hom 
preserved, " 
Priscilla Mullens Alden (16022-16852), was 200 
the first of the Mayflower passengers to be ma аб 
America, She was the daughter of William Mu i 
a shopkeeper from Dorking, in Surrey England. Jo lc 
and Priscilla had 11 children. Their descendants in¢ 
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John Alden and Priscilla Mullens were the subjects of Long- 
fellow's poem, The Courtship of Miles Standish. 


Henry Wadsworth Longfellow, William Cullen Bryant, 
and President John Quincy Adams. BRADFORD SMITH 

See also Соовтѕнір or MILES STANDISH; MASSACHU- 
semis (Interesting Places to Visit); PLYMOUTH COLONY; 
Утаховн, MILES. 

ALDER, ATL der, is the name of about 30 shrubs and 
small trees found in north temperate regions. The alders 
are related to birches, and have similar oval leaves with 
toothed edges. The female catkins develop into hard 
tones somewhat like small pine cones (see CarkiN). 
These cones contain the seeds. If an alder twig is cut 
crosswise, the center tissue shows the form of a triangle. 
In North America, most alders grow in the cooler 
"gions. They form dense thickets in swampy places and 
n mountain slopes. Few of them grow large enough to 
mish valuable timber. The spreading roots of the 
mon, or speckled, alder help hold soil in place along 
Steam banks, Red alder is an important tree of the 

acific Northwest, and often grows 70 to 8o feet tall. 
listeddish wood is rather soft and light. This wood has 
many uses, including furniture making. Its roots and 
В. = an attractive grain, and they are especially 
99 R cabinetmaking. Charcoal made from alders 

gunpowder. ‘The bark is used to tan leather 


ч "n 
е End Flowers of the Alder. This small tree has tiny 
Ei. Srowing in dry scaly spikes, or catkins. Both male and 
€ catkins are found on the alder. 
L. W. Brownell 


ALDUS MANUTIUS 


and it furnishes a red or yellow dye used in paints. 


Scientific Classification. The alders belong to the birch 
family, Betulaceae, and make up the genus Alnus. The 
speckled alder is genus Alnus, species rugosa; the red alder 
is А. rubra. WILLIAM M. HARLOW 

See also BIRCH; CATKIN. 

ALDER, KURT (1902-1958), was a German chemist 
He shared the 1950 Nobel prize for chemistry with Otto 
Diels for discoveries leading to improved methods of 
making synthetic substances. His most important work, 
the diene synthesis, concerns the ability of dienes, carbon 
compounds with alternate double bonds, to add them- 
selves to other organic compounds in certain definite 
ways to make new substances, К. L. KAUFMAN 

ALDER DAM lies across the Nisqually River near the 
town of Alder, Wash. It is a multiple-arch dam with a 
structural height of 330 feet and a crest length of 1,600 
feet. The dam contains 420,000 cubic yards of concrete. 
The dam reservoir has a capacity of 232,000 acre-feet. 
Its power plant has a capacity of 50,000 kilowatts. The 
dam was completed in 1944. See also Dam. 

ALDERMAN is the title given to a member of the city 
council or board of aldermen. Each alderman usually 
represents a particular ward or district of the city. In 
most cities, aldermen are elected for terms of two years. 
'The alderman votes on city ordinances. He is also ex- 
pected to look out for the interests of his own ward. 
Large cities usually pay salaries to their aldermen. In 
some states, an alderman has the powers of a justice of 
the peace. The term alderman comes from the Anglo- 
Saxon ealdorman, meaning headman. Alderman is also 
another name for a councilman. H. F. ALDERFER 

ALDERNEY is an island in the English Channel. It is 
4 miles long and 13 miles wide. It is one of the Channel 
Islands, and lies just off the northwest coast of France. 
The British Crown names a lieutenant governor who has 
charge of Alderney and the neighboring islands of 
Guernsey and Sark. Alderney has a population of about 
1,500. The Alderney breed of cattle originated on the 
island. See also CHANNEL ISLANDS. — Frepericx б. Marcia 

ALDERSON-BROADDUS COLLEGE is a coeduca- 
tional liberal arts college at Philippi, W.Va. It is re- 
lated to the American Baptist Convention. Courses lead 
to A.B. and B.S. degrees. The college was founded in 
1871. For enrollment, see Universities (table). 

ALDRICH, NELSON WILMARTH. See RHODE ISLAND 
(Famous Rhode Islanders). Г 

ALDRICH, THOMAS BAILEY (1836-1907), an Ameri- 
can poet and fiction writer, is best remembered for The 
Story of a Bad Boy (1870), based on his boyhood at 
Portsmouth, N.H., and for the surprise-twist short story, 
“Marjorie Daw” (1873). But his best work is in short 
lyric poetry, such as A Book of Songs and Sonnets (1906). 

Aldrich's best-known novels, Prudence Palfrey (1874), 
The Queen of Sheba (1877), and The Stillwater Tragedy 
(1880), deal with love and mystery. His play Judith of 
Bethulia (1904); originally Judith and Holofernes (1896), 
was made into a famous motion picture by D. W. 
Griffith in 1914. Aldrich was born in Portsmouth, N.H, 
and grew up there. He served as editor of the Atlantic 
Monthly from 1881 to 1890. Epwarp WAGENKNECHT 

ALDUS MANUTIUS. See Irarics; Prinrinc (The 


Spread of Printing). 
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ALE 


ALE is а fermented malt beverage that is brewed in 
much the same way as beer. Ale contains more alcohol 
than beer, however, and is intoxicating when drunk in 
large quantities. Ale has a pale color that comes from 
the use of a light-colored malt, generally barley. Its tart 
taste results from the use of large quantities of hops in 
the brewing process. See also ArcoHonic DRINK; 
BREWING. 

ALECTO, a Fury. See Furies. 

ALEKHINE, ALEXANDER. See Cuess (History). 

ALEMÁN, дн lay MAHN, MIGUEL (1902- — ), 
served as President of Mexico from 1946 to 1952. He 
was the second civilian president after Francisco Ma- 
dero. As president, Alemán fostered friendship with the 
United States and encouraged agricultural production. 
He built hydroelectric plants and irrigation works, and 
stimulated new industrial developments in petroleum, 
steel, and electric products. 

Alemán was born on Sept. 29, 1902, in Sayula, the 
son of a grocer who became a general in the Mexican 
revolutionary army. Alemán studied law at the Na- 
tional University, and later practiced law in Mexico 
City. 

Later he was named justice of the superior court of 
Veracruz, senator from Veracruz, and governor of Vera- 
cruz. In 1939 and 1940, he directed the successful presi- 
dential campaign of Manuel Ávila Camacho, who 
included Alemán in his cabinet and supported his elec- 
tion as president in 1946. HaROLD E. Davis 

ALEPPO, uh LEP oh (pop. 389,942), the largest city in 
Syria, lies in the northwest corner of the country. Aleppo 
has been an important trading center on caravan routes 
since the 1500's в.с. When the Ottomans ruled Syria, 
they considered Aleppo next in importance to Con- 
stantinople and Cairo in their empire. A great citadel, or 
fort, overlooks the city. CHRISTINA PHELPS Harris 

ALESSANDRI PALMA, ARTURO. See Cir (In- 
ternal Affairs). 

ALEUT, AL ee oot, are people of the bare an 
Aleutian Islands. They fiiia branch of the due 
people, although their language and customs differ 
from those of the Eskimos in many ways. Most Aleut 
have adopted the white man's customs, 

serve their distinctive way of life. 

The early Aleut were among the world's cleverest 
fishermen and sea hunters, "They harpooned seals and 
other animals from light skin canoes called kayaks (see 
Kayak). They used poisoned lances to kill whales, Both 
men and women wore beautiful parkas, or hooded jack- 
ets, made of bird skins with the feathers inside. Men also 
wore outside waterproof parkas of seal intestine. The 
Aleut wore painted wooden hats to protect their eyes 
from the brightness of the sea, They built their homes 
underground, somewhat like large basements, These 
homes had frameworks of driftwood or whalebone and 
were roofed with sod and grasses. A window made of 
sea-lion intestines covered a skylight. 

Russian explorers discovered the Al 
1741. In the years that followed, Ru: 

and traders practically made slaves of 
The population fell from about 20. 
2,000. In 1867, the United States b 
along with the rest of Alaska. Japan 
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but some pre- 


eutian Islands in 
ssian fur hunters 
the gentle Aleut, 
,000 to less than 
ought the islands, 
езе forces attacked 


the Aleutian Islands during World War И. 
some Aleut to prison camps in the Kuril Isla 
many died of malnutrition and disease. But Ag 
ships took other Aleut to the mainland for safety 


ing the war. About 1,000 Aleut now hunt and 
the Aleutians or catch seals on the Pribilof Isl 
the north. Erser Н 
See also ALEUTIAN ISLANDS; Arru ISLAND; B 
PRIBILOF ISLANDS. 
ALEUTIAN, uh LOO shun, ISLANDS are а 


volcanic islands that extend more than goo mile 
ward from the tip of the Alaska Peninsula. The | 
tains on the Aleutians are part of the Alaska Ri 


The Aleutians separate the Bering Sea from t 
Ocean, and are part of Alaska. hey include 1 
islands, about 55 small islands, and many s 
lands, or islets. ] 
The islands cover an area of about 6,400 squaren 
The Aleutians lie 800 to 1,000 miles south of the 
Circle between the 51st and 55th parallels. This 
them in the same latitude as England and nori 
Germany. 
The Aleutians have many hot springs, as W 
many cool springs and swift streams on some of 
lands. No trees grow there, but the islands have 
varieties of small shrubs, flowers, grasses, and f 
The climate is cold and foggy. The principal 
is fishing. A few sheep ranches are operated there: 
population of the islands is more than 5,000, 
The Aleutian Islands are divided into fi 


The Aleutian Islands Extend Nearly to Siberia 


ALASKA 
ef 


groups from east to west. These include the Fox 
Islands of Four Mountains, Andreanof Islands, 
Islands, and the Near Islands. Unimak, largest 
Aleutian Islands, has the highest mountain in the! 
Mount Shishaldin (9,387 feet). The village of U 
located on the island of the same name, is the Û 
center of the Aleutians. Unalaska, second largest 
in the chain, has Dutch Harbor, the site of à 
States Navy base. Commercial airliners travel 
the Far East sometimes use the airfield on 5 
Island for refueling stops. Lt 
See also Alaska (color map); ALEuT; ATTU т 
Wortp Wan II (The Ваше of Midway). 


ALEWIFE is the name of four kinds of fish related to 
herring and shad. These fish live in both fresh and salt 
water. They are found in large numbers along the At- 
ыис Coast from Nova Scotia to Florida. They are also 
common in the Mississippi Valley and the Great Lakes 
region. Alewives are from 8 to 12 inches long, with blue 
backs and silvery sides. In the spring, alewives leave the 
oean and swim up the rivers to fresh water. There they 
lay their eggs, and return to the ocean. Some alewives 
have become landlocked in lakes in New York state. In 
various places alewives are called branch herring and wall- 
gtd herring. Smoked alewives are in great demand, but 
these fish are gradually becoming scarce. 

Scientific Classification. The alewives are in the herring 
family, Clupeidae. The branch, or walleyed, herring is 
genus Pomolobus, specics pseudoharengus. LEONARD P. SCHULTZ 

See also HERRING. 

ALEXANDER was the name of eight popes of the 
Roman Catholic Church. The dates of their reigns were: 

Alexander I, Saint (105-115) 
Alexander П (1061-1073) 
Alexander IIT (1159-1181) 
Alexander IV (1254-1261) 
* Alexander V (1409-1410) 
Alexander VI (1492-1503) 
Alexander VII (1655-1667) 
Alexander VIII (1689-1691) 
*Considered an Antipope 
_ Alexander VI (14302-1 503) was elected pope in 1492. 
Two noteworthy events occurred during his papacy. 
Girolamo Savonarola. the great Dominican preacher of 
Florence, Italy, openly and vigorously criticized Alex- 
ander in his sermons. For this, Alexander had him ex- 
FE unicated and then. through his legates, sentenced 
in 1498 to be hanged and burned (see SAVONAROLA, 
sl. Alexander, in 1493, solved the dispute 
К ed Spain and Portugal over the ownership of new- 
E lands. He drew an imaginary line that 

A ed the disputed lands (see LINE OF DEMARCATION). 
Eus was born RODRIGO LANGOL near Valencia, 
cd a uncle, Pope Calixtus III, adopted him. 
uM exander's children were Lucrezia and Cesare 

iue BORGIA). ^ Gustave WEIGEL and FULTON J. SHEEN 

Fine, и was the name of three czars of Russia. 
ie fe nder 1 (1777-1825), czar from 1801 to 1825, be- 
bud m for his struggle with Napoleon. First de- 
fought x apoleon, then allied to him, Alexander 

pem an n when the French emperor invaded 
Campaign } A (see NAPOLEON I). After a victorious 
in18, M Europe, Russian troops captured Paris 
me i t d е Congress of Vienna in 1815, Alexander 
Um d qe Alliance" for the preservation of 
cu d (n ussia gained possession of Finland and 
acquired pM (see Hoty ALLIANCE). Alexander also 

Inside C aem and parts of the Caucasus region. 
founded ee Alexander started some liberal reforms, 
tained (олы ersities, and promoted trade. But he main- 
serfs (see Sei government and failed to free the 

Ala His death was followed by revolution. 
He ig cive Ш (1818-1881) ruled from 1855 to 1881. 
Serfs in ннн as “czar liberator" because he freed the 
rms, espe Sia in 1861. He also carried out judicial re- 
cial a т of the courts, and improved the finan- 

; А Station. He eased censorship, permitted pro- 
Presentative assemblies (zemstvos), and pro- 


Vincial 


ALEXANDER, PRINCE OF BATTENBERG 


moted industrialization and railroad building. Alex- 
ander fought and defeated the Turks (see Russo-TURKISH 
Wars [Wars of the 1800's]). But vigorous revolutionary 
leaders demanded further reforms, and in 1881 Alex- 
ander was assassinated. 

Alexander Ill (1845-1894), czar from 1881 to 1894, 
returned to strict authoritarianism. Education suffered. 
He strengthened the police system, and persecuted 
revolutionaries and Jews. Finland and the Baltic prov- 
inces lost their former liberties. Russia continued to 
make great strides industrially. Alexander introduced 
social legislation and eased the burdens of the small 
farmers. The sciences, music, and literature flourished 
during his reign. WALTHER KIRCHNER 

ALEXANDER, HAROLD RUPERT LEOFRIC GEORGE 
(1891- ), EARL ALEXANDER OF Tuis, was one of the 
ablest strategists of World War II. He served as gov- 
ernor-general of Canada 
from 1946 to 1952. 

As a British army com- 
mander at the beginning 
of the war, Alexander di- 
rected the retreat and 
completed the evacuation 
of the British troops at 
Dunkerque in 1940. He 
cleverly accomplished the 
withdrawal of Allied troops 
from Burma in 1942. He 
became commander in 
chief of British troops in the 
Middle East in 1942. His 
skillful planning there 
saved Egypt from Marshal Erwin Rommel's Afrika 
Korps. As General Dwight D. Eisenhower's deputy 
commander in chief in North Africa, Alexander helped 
plan the Allied attacks in Tunisia and the long march 
up the Italian peninsula in 1943. He became Supreme 
Allied Commander in the Mediterranean arca in 1944, 
with the rank of field marshal. 

Alexander was born at Castle Caledon in Tyrone, in 
Northern Ireland. He was educated in England at Har- 
row School and the Sandhurst Royal Military College. 
He commanded Irish troops during World War I. 

After serving as governor-general in Canada, Alex- 
ander returned to Great Britain and served as minister 
of defense from 1952 until 1954. He received the title 
of earl in 1952. LUCIEN BRAULT 

ALEXANDER, SIR WILLIAM. See Nova Scotia (Fa- 
mous Nova Scotians). 

ALEXANDER 1 (1888-1934) became king of Yugo- 
slavia in 1921. This entirely new country, organized in 
1918, was the homeland of several closely related peo- 
ples. Alexander, a Serb, believed that the Serbs should 
rule the new country. When the other peoples opposed 
Serb domination, Alexander made himself dictator in 
1929, and ruled through the police. He was assassinated 
by Croatian and Slavo-Macedonian conspirators during 
a visit to France in 1934. Alexander was born at Cetinje, 
Montenegro. See also PETER Il. Б.У, Burks 

ALEXANDER ARCHIPELAGO. Sce Coasr RANGE. 

ALEXANDER, PRINCE OF BATTENBERG. See Bar- 


TENBERG. 


a)" a 
British Information Services 
Lord Alexander 
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ALEXANDER THE GREAT (356-323 B.C.) was the 
first world conqueror and one of the most remarkable 
men in history, He led his armies almost to the end of 
what was then the civilized world. Alexander brought 
Greek ideas and the Greek way of doing things to all the 
countries that he conquered. This great general and 
king helped to make the spread of Christianity possible 
400 years after his own time. 

His Boyhood. Alexander was born at Pella, Mace- 
donia, the son of Philip of Macedon, who was an excel- 
lent general and organizer (see MACEDONIA; Pap II). 
His mother was Olympias, princess of Epirus (see 
Epmus). She was brilliant and hot tempered. Alexander 
inherited the best qualities of both his parents. But he 
was even more ambitious than his father, Не wept bit- 
terly when he heard of Philip's conquests and said, 
“My father will get ahead of me in everything, and will 

"2 i -" Alexander's mother 
ancestor, and that his 
rcules. Alexander learned 
by heart the //iad, a story about the deeds of Achilles 


ору of this great hero tale 
with him everywhere. Achilles became Alexander's 


love for literature. The boy 
Greck ways of living, and w; 


ARABIAN SEA 


The Empire of Alexander the Great stretched from Greece 
to northwestern India at the height of the conqueror's carte 


spired in Alexander a keen interest in other counts 
and races of men, and in animals and plants (sce A, 
TOTLE). Alexander's education was not all from books 
He talked with ambassadors from many foreign cout 
tries, and with other noted men at his fathers e 
When he was only 18, he commanded part of Phi n 
cavalry at the battle of Chaeronea. Alexander also act 
as his father’s ambassador to Athens. Е fih 
Alexander was 20 when he became king of ж 
donia. The Greek states had grown restless under Л a 
donian rule. While Alexander was away making b 
on some barbarian tribes in the north, Ree kd d 
a story that he was dead. The people in к Ade 
Thebes revolted and called upon the people 9 er be 
to join them. Soon afterward, Alexander pier the 
fore Thebes with his army. His soldiers an 
city. Every building in Thebes was destroyed, About 
the temples and the house of the poet Pindar. gen). 
30,000 inhabitants were sold into slavery (sce үн the 
Alexander's action broke the spirit of rebel pu 
Greek states. He united the Greek cities in the 
of Corinth, and became its president. 
Conquest of the World. The ambitious you 
then turned his thoughts to conquering re к> 
had been part of his father's plan before him. = in the 
the Hellespont with an army of 35,000 Ee an 
Spring of 334 вс. Не had very little p bim on 
gambled on a quick victory. ‘The Persians ш tore 
the banks of the Granicus River. Alexandet 3 en 
Victoriously across with his cavalry. This міз 
all Asia Minor to him. Only Halicarnassus wit 
à long siege. к ill, But he 
In 333 в.с. Alexander became seriously E да. The 
recovered and marched along the coast into R fort- 
king of Persia, Darius ПІ, raised a large army: Jexandet 
fied a riverbank near Issus behind Alexander. 2 “heavy 
turned north and routed the Greek and бл 
infantry with his phalanx (see PHaLanx). He € 


ng King 
а. This 


ling Darius’ wife and mother, 
m was his finest act. Alexander 


ng's camp, 


antry toward tl 


arched south into Phoenicia and captured Tyre 
dier a seven-month sicge. The city was on an island, 
at Alexander built a causeway out to it, so that it is 


ow a peninsula About 8.000 l'yrians were slain and 
$000 sold into slavery \lexander’s victory over Tyre 
« sometimes considered his greatest military achieve- 
went. The whole region then submitted to him except 
Gara, where a brave Persian governor resisted for three 
months. When Gaza fell, it suffered the same fate as 
Tyre (see Gaza). 

Alexander next went to Egypt. The Egyptians wel- 
wmed him as a deliverer, because they hated their 
hanh Persian rulers. Alexander founded a city just 
west of the Nile Delta on the island of Pharos. This 
diy, Alexandria, became a world center of commerce 
and learning (see ALEXANDRIA). While it was being 
built, Alexander made the long and dangerous march 
to the famous temple and oracle of Jupiter Ammon, in 
the Libyan desert. Alexander was told that he was the 
юп of Jupiter and would conquer the world. 

The Battle of Arbela. Alexander turned again to the 
Persian front in 331 в.с. Darius had collected an enor- 
mous army, including the famous heavy cavalry of the 
Iranian steppe, and many chariots with scythelike 
knives protruding from the wheels. The Persians 
smoothed and cleared a vast level plain near Arbela, 
tast of the Tigris River. The Persian cavalry outflanked 
Mexander's left and captured his camp. But, with a 
charge which he led himself, Alexander routed Darius 
and the Persian army retired to the east. The battle of 
Arbela is called one of the 15 decisive battles of history. 
The city of Babylon surrendered, and Alexander easily 
taptured the Persian cities of Susa and Persepolis. Each 
al these cities yielded him vast treasures of gold and silver. 
All the inhabitants of Persepolis were either killed or 
sold into slavery after Alexander’s victories. He burned 
p poli in revenge for the Persian burning of Athens 
" di he Greek interest in the war ended with 

5 decisive victory over the Persians, and Alexander 
“nt their troops home. | 
E pun the Zagros Mountains into Media 
had fed е 2 entered the Persian. heartland. Darius 
death left Al was killed by one of his generals. His 
E. "rer king of Asia. He marched on, 
рей xe RS opposition from tribesmen, and oc- 
Bs. [а shore of the Caspian Sea. Ru 
cal кал s ps he set up Iranian nobles as new 

Aid 9, out they revolted after he left. 

Per ee swung south into Arachosia (southeast 
O terve as i north into Afghanistan, founding cities 
of these «C Bons and centers of administration. Mos 
Sogdiana, b Far after him. He entered Васила ап 
range, = "à Mis the high Hindu Kush monan 
мо Years s us as far as the Jaxartes River. It Po 
oxane, the ara the region. Alexander тагпе 

Sogdian ide E of a Sogdian baron. nee. 
à close friend Cli exander lost his temper and | е 
him the МТ пы ina drunken quarrel. This cost 
were plots RO y of his Macedonian troops. Ti pun 
Prominent кор his life, and he executed severa 

ictory in a and Macedonians. р ый 
tanians and 18: Alexander reinforced his troops wit 

па reached the rich plains of India in 327 


ALEXANDER THE GREAT 


в.с. He defeated an Indian prince, Porus, and his war 
elephants, and planned to march to the Ganges River 
But his army mutinied. Alexander then sailed down the 
Indus River to its mouth, and led his army west across 
the terrible desert of Gedrosia, in present-day Pakistan 
and Iran. His fleet under Nearchus sailed along the 
coast to the Persian Gulf. Both the army and the fleet 
returned together to Susa. 

Alexander then became busy with the organization 
and administration of his empire. At the height of his 
power, his realm stretched from the Ionian Sea to 
northern India. His plans for governmental reorgani- 
zation aimed to make Asia and Europe one country 
and combine the best of the East with the West. He 
chose Babylon as his capital city. 

'To achieve his goal, Alexander encouraged inter- 
marriages, setting an example by marrying a Persian 
princess himself. He placed men from all the provinces 
in his army. He introduced a uniform currency system 
throughout the empire and promoted trade and com- 
merce. He encouraged the spread of Greek ideas, cus 
toms, and laws into Asia. When he heard that some of 
his provincial officials ruled unjustly, he replaced them. 
To receive recognition as the supreme ruler, he required 
the provinces to worship him as a god. 

His Death. Alexander had vast plans, including his 
governmental reorganization and an expedition to Ara- 
bia. But he was taken seriously ill with malaria at 
Babylon. The simple remedies of the day did not help 
him. His body was weakened by his labor and excesses, 
and he failed rapidly. The doors to the palace were 
thrown open, and soldiers of a hundred battles filed 
past their dying commander. He died on June 1:3, 
323 в.с. His body was placed in a gold coffin and taken 
to Memphis, in Egypt. Later it was carried to Alex- 
andria, and placed in a beautiful tomb. His only son 
was an infant, but his kingdom was held together for a 
few years by his generals. Soon they began quarreling 
among themselves, and by 311 B.C. the empire split 
into successor states. C. BRADFORD WELLES 

See also BATTERING-RAM; GORDIAN KNOT; OLYMPIAS. 


Alexander the Great, right, accepted the surrender of Porus, 
left, and other Indian princes when he reached India in 327 В.С. 


Alexander's famous horse, Bucephalus, stands next to him. 
Brown Bros. 


Dickason, Ewing Galloway 


Corniche Drive in Alexandria, Egypt, runs along the cres- 
cent-shoped harbor front. Ships dot the west harbor, background. 


ALEXANDRIA (pop. 919,024; alt. 25 ft.), is the chief 
port and second largest city of Egypt. The city lies on 
the northwestern end of the Nile River delta on a strip 
of land between the Mediterranean Sea and Lake 
Marcotis. Its official name, in Arabic, is EL-ISKANDARI- 
Yan. For location, see EGvPr (color map). 

Alexander the Great founded Alexandria in 332 p.c. 
Ancient Alexandria served as the capital of Egypt dur- 
ing the Ptolemaic period, and became an important 
center of Greck culture and learning. It was especially 
celebrated for its great library and school of medicine 
(sec ALEXANDRIAN LIBRARY). Euclid, a famous Greek 
geometer, lived in the city (see EUCLID oF ALEXANDRIA), 
Rome conquered Alexandria in 30 s.c., and the city 
long ranked as the second city of the Roman Empire. 
After the Roman Empire fell and Constantinople be- 
came the capital of the Byzantine Empire, Alexandria 
remained the chief center of trade. It was also an im- 
portant center of Christianity. In A.D. 641, the Moslems 
captured Alexandria. It declined in commercial im- 
portance under the Arabs and with the later discovery 
of sea routes to India around South Africa. 

The famous lighthouse known as the Pharos of Alex- 
andria, one of the seven wonders of the ancient world, 
was built on the island of Pharos about 240 в.с. 
Estimates indicate that it stood about 400 feet high. 
Pharos is no longer an island, but a peninsula attached 
to the mainland. The sands washed into the Mediter- 


Ancient Alexandria. On the ma 
of the city: (a) canal; (b) city wall 
(d) amphitheater; (e) gymnasium; 
hall of justice; (h) stadium; (i) aqu 
hippodrome. 


P are shown important Points 
15; (c) dockyards and quays; 
(f) library and museum; (g) 
едис! from the Nile; and (I) 


ranean by the Nile River have completely filled ia 
channel that once separated it (rom Alexandria 
peninsula of Pharos and the western parts of old Аюу 
andria make up the crowded Moslem section of te 
city. Europeans live in the newcr eastern sections 

Alexandria’s two harbors make it a principal \ 
terranean seaport. Large quantities of cotton, 
rice, and wheat are shipped to other countries 
city’s chief imports are manufactured goods, 

At the beginning of the 1800's. Alexandria had 
between 5,000 and 6,000 inhabitants, but under 
hemet Ali renewed prosperity began. Until 1947, 4 
andria served as the main British naval base in 
Middle East. The British moved out of Ras E] 
Citadel that year. Geroror Н. Т, 

ALEXANDRIA, La. (рор. 40.279; alt. 74 ft.) is 
center of a rich farming, stock raising, and Іштей 
region in central Louisiana. It is on the Red Ri 
about 200 miles northwest of New Orleans (see | 
SIANA [color map]). Alexandria is a wholesale di 
uting center, and is growing industrially, The F 
founded Alexandria about 1723, and it became 
parish (county) seat of Rapides Parish in 1807. It 
commission form of government Epwis Ad 

ALEXANDRIA, Va. (pop. 91.023; alt. 45 ft), is 
historic residential city on the west bank of the 
mac River, about six miles south of Washington, Di 
(see Vrena [map]. George Washington he 
lay out Alexandria in 1749. He, Henry “Light 
Harry” Lee and his son, Robert Е. Lee, had homes 
Alexandria. At Gadsby's Tavern, Washington recni 
his first command (1754) and held his last military rev 
(1799). The Alexandria Gazette, founded in 1784, is 1 
oldest continuously published daily newspaper int 
United States. Alexandria was part of the District 
Columbia from 1791 to 1846. Federal troops bu 
the town in 1864. Today, it has a council mana 
form of government. Fraxcis B. S 

ALEXANDRIAN AGE. Scc Ace (Historic A 

ALEXANDRIAN LIBRARY was the largest and 
famous of all the ancient collections of books se 
Egyptian ruler Ptolemy I began it in the 20 
Other rulers added to the library until it containe 
500,000 books. Part of the library may Ww Е. 
burned during the siege of Julius Caesar y M 
and during later sieges. See also LIBRARY (Libr 
P: apyrus). 4 highly 

ALEXANDRITE, 47 egg LAN drite, is a rare -a 
prized gem of the mineral chrysoberyl. It has a i 
luster. Alexandrite has the unusual qua clt 
emerald green in daylight, but red in artifici М ү 
was originally found in the Ural Mountains ^ lel 
named after Czar Alexander II of Russia. The e 
drite variety of chrysoberyl contains small amo п, 
chromium. А Е CORNELIUS 5. Hurtu 


2. disorder W% 
ALEXIA, uh LECK sih uh, is а brain dior d 


n d 


E jd үз of the richest feed crops grown for 
= cei mom amounts of proteins, minerals, 
didus of т . alfa erc муз under many different con- 
United cum and climate. Farmers in every state of the 
jo io m ims in almost every province of Canada 
cop in ual: е crop. Alfalfa is also an important 
tula, and E я and South America, Asia, Africa, Aus- 
Top үк Europe, alfalfa is called /ucerne. 
than 25,000 a nited States grow alfalfa on more 
They alio E = a year for use as feed for livestock. 
b additio. nm thousands of acres of alfalfa for its seed. 
юй, fen plant alfalfa to enrich the 
restore nitrogen peas, beans, and other legumes, helps 
fields that hee E the soil. Farmers plant alfalfa on 
com and wh e been planted in other crops, such as 
eat, which use up the nitrogen. The alfalfa 


returns to А 
Y ot the soil food elements that have been used 
! QUIT crops, 


Farm 
Year, b ©З do not have to replant <МаНа fields every 


T, Decau: и 

е tops gu he roots stay alive during the cold season. 

Ol Winter Ba. plants seem to die with the approach 

send up n when warm weather arrives, the roots 
Cw green shoots. 


Uses of Alfalf 
Livestock F N 


ut the ee All kinds of livestock eat alfalfa. 

cows, Alfale is especially valuable for feeding dairy 

ine quan íi, 30 nutritious that cows fed on it give 
nüties of extra-rich milk. 


Allis-Chalmers Mfg. Co. 


АНаНа 15 a Valuable Livestock Feed that Can Be Harvested Several Times a Season. 


Farmers feed alfalfa to livestock in several forms. 
More than half the alfalfa grown in the United States 
is cut and dried for use as Лау (see Hav). But many 
farmers prefer feeding alfalfa in the form of meal. Meal 
consists of dried and ground alfalfa leaves and stems. 
In making and handling alfalfa hay, the leaves often 
break off the plant and are lost. The leaves contain 
most of the nutrients, and losing them reduces the food 
value of the hay. In making alfalfa meal, farmers 
usually cut and chop the green crop in their fields. 
Then they quickly haul the chopped alfalfa to a dehy- 
drator, or drier. The dehydrator has large rotating drums 
that are heated to temperatures above т,000°Е. ‘The 
high temperatures quickly dry the chopped alfalfa. 
This quick drying prevents leaf loss and insures a high 
food value. The dried leaves and stems are put through 
a grinder and then poured into sacks. The meal can be 
used alone or combined with grain, soybean meal, or 
other foods to produce mixed feeds. Some farmers press 
the meal into pellets that take less space to store and 
ship than unpacked meal or hay. 

Farmers sometimes let their livestock graze in alfalfa 
fields. They also cut and chop the green plants to make 
silage (see So). Alfalfa silage makes an excellent live- 
stock feed when properly prepared. This involves keep- 
ing the food values of the alfalfa, and also making a 
silage that tastes good to livestock. Proper silage is 
made by cutting the alfalfa at just the right stage of 
ripeness. Then farmers let it wilt slightly before packing 
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J. Horace McFarland 
Alfalfa Flowers are usually 
colored purplish or blue. 


USDA 
Compound Leaves of alfalfa 
consist of three leaflets, 


т USDA 
ong, Stringy Roots grow be- 
neath alfalfa's woody crown, 
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it into the silo. They may mix 
tives, such as molasses, grou 
grasses, with the chopped alfal 

Building Fertile Soil. Few р! 
alfalfa as a soil builder. Like o 
the ability to enrich the soil wii 
NOUS PLANT). But it cannot do : 
plant needs the help of nitrogen-/ 
small nodules, or lumplike gr. 
leguminous plants. The bacteri: 
air and change it into a form ‹ 
can use for food. 

Alfalfa also improves soil in ot 
a farmer might plow under a ;/ or field, of a 
As the plants decay, their ог > materials becom 
part of the soil and enrich the laid. Plowing under the 
dead tops, crowns, and roots of the alfalfa plant al 
loosens the soil and helps it hold water. 


The Alfalfa Plant 


Alfalfa is а perennial plant. lhat is, it grows from 
year to year without replanting. Under proper cond 
tions, an alfalfa plant will live (rom three to si 
more years. 

Appearance. Alfalfa plants send up strong, bright 
green shoots that grow from 12 to {0 inches high. Thee 
stems usually measure less than 1 inch in diameter. They 
generally stand erect and reach their greatest height # 
the time the plants bloom. Alfalfa plants have woodi 
crowns, or bases, that produce new stems every four io 
six weeks during the growing season. The crowns end 
in long roots that penetrate from 2 to 25 feet into the 
soil in search of water. 

Alfalfa has compound leaves made up of three oval 
to-oblong leaflets (see Lear [The Blade] The smal 
flowers look much like the blossoins of peas and beats 
They are usually purplish or blue. But certain kinds d 
alfalfa produce flowers that are yellow or various shades 
of yellowish-green and greenish-purple. 

The kidney-shaped seeds of alfalfa range up to e 
ту inch in length. They develop inside small twist 
or curled pods. Up to eight seeds grow in each pod. 

Pests and Diseases. Several kinds of inten x. 
diseases attack and damage alfalfa plants. Weeds can 
also be serious pests in alfalfa fields. я 

Insects. Grasshoppers probably damage alfalfa um 
than any other insect, especially in fairly dry he 
Grasshoppers feed chiefly on the leaves, but they à " 
eat the juicy alfalfa stems. The larva of the alae 
weevil feeds on the growing tips, leaves, and bu я 
This insect attacks mainly the first crop of the к ; 
and is a serious pest in the eastern, central, and ve 
states. The spotted alfalfa aphid, a serious pest рш. 
South, sucks plant juices. This causes the alfalfa "i i 
yellow, and may stunt the plant's growth or F 
The lygus bug feeds on the flowers, buds, and jid 
and may inflict serious damage in alfalfa gro 
for seed. Other insect pests that attack alfalfa * 
the potato leafhopper, the pea aphid, and the û 
caterpillar. cals 

Farmers use insecticides, or insect-killing er a 


. ШЫ 71 C ici 
to prevent insect damage. They apply e arietis 


nditioners, or presen 
! grains, or meado, 


115 сап compete wig 
г legumes, alfalfa bos 
nitrogen (see Leow 
з by itself. The alt 

g bacteria that lie j 
ths, on the roots d 
ake nitrogen from the 
nitrogen that plans 


cr ways. For example 


of 


==“ = 


s, and other microorganisms. 
nost serious diseases of alfalfa, 
vg of the plants (see Wirr). 
iuse diseases called root rots 
is attack seedlings, or young 

own plants. Some crown rots 
1, wet weather. Others occur 
s warm temperatures. Sume microorganisms attack the 
eaves and stems of alflfa. The most common of these 
ause leaf spots. Other leaf and stem diseases include 
blackstem, anthracnos« id downy mildew. Scientists 
have made considerable progress in developing disease- 
msistant varieties of alfalfa, This serves as the best way 
w control alfalfa diseases. Crop rotation also helps keep 
alfalfa plants free of disease (see ROTATION OF Crops). 

Weeds. Many kinds of weeds compete with alfalfa for 
soil nutrients, or plant foods, and water. This reduces 
the crop yield. Seed that is free of weed seeds, and 
careful planting, help reduce weed growth. Certain 
herbicides, or weed-killine chemicals, can be used with- 
out harming the alfalf: 


Kinds of Alfalfa 


There are many forms of alfalfa in nature, and other 
varieties have been developed by plant breeders. These 
scientists develop varieties most suited to the areas in 
which they grow. For example, a variety of alfalfa that 
could grow in the warm climate of southern California 
could not survive the severe winters of northern Minne- 
Sota. 
Plant breeders often « 


plants that are winter/ 
а 


viruses, nemat 
uterial wilt, one of th 
3 ses stunting and wi 
Several microorganisms 
we Кот). Some root 
plants. Others infect fu 
suse damage only in < 


uch other countries for alfalfa 
"dy, or can stand severe cold, 
id can resist certain diseases or insects. These experts 
may crossbreed several varieties in order to combine 
their desirable characicristics into one new variety. 
Breeding à new variety often requires many years. But 
ithas greatly increased the value of alfalfa. For example, 
breeders have developed varieties that resist bacterial 
wiltand the spotted alfalfa aphid. See Breepine (Plant 
Breeding), 
bes breeders have developed a new variety, they 
make it available to farmers. A small amount of seed 
эй new variety may be given to the National Founda- 
E Program operated by the U.S. Department of 
ani his program makes seed available to com- 
more e - growe Commercial growers produce 
for planti of the new variety and supply it to farmers 
' planting. 
Sas cet varieties of alfalfa grown in the United 
mon, (2) v € classified into four main groups: (1) com- 
Varieties, noe (3) Turkistan, and (4) nonhardy 
eties of н have also developed improved vari- 
зе groups. 
"sd ataa includes the varieties that most 
Were diio d nited States grew until better varieties 
farmers Ds ра aby plant breeders. Since about 1950, 
Шоп grou ES ws more improved varieties. The com- 
ad ide udes purple-flowered plants. e 
€ or re dentily many varieties in this group by ше 
ошто а in which they grow, such as x 
Strains Ê Oklahoma Common. These regiona 
alifornia a originated from a variety brought into 
Slates bega om Chile in the 1800's. As farmers in nearby 
ifferent с До grow this variety, the plants developed 
aracteristics, They became adapted, or suited, 
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Photo W. F. Purnell, University of Illinois 


oots of Alfalfa help make it an ideal crop 
‚ In dry weather, the rools can go as deep as 
h of water. The roots of other common forage 
d to alfalfa, extend only a short distance. 
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The Long R 
for dry climates: 
25 feet in searc 
crops, shown compare: 


Wisconsin...... -5,844,000 tons 


rcs 
pe 
E 
Se 


5 
d 
E 
ue 


Bos 


Minnesota...... «5,265,000 tons 


Es 


California....... 5,258,000 tons 


e 
me 
e 


lowa..... $4,913,000 tons 


Nebraska.......4,1 52,000 tons 


d 


x 


+ чек AEn 


GENO OT -3,234,000 tons $ id 


South Dakota... .3,052,000 tons 


+з че мы ЧӨӨ; Эҳе м 
ens 


Kansas. . . ..... .2,599,000 tons Ei 


Ри ‚2,548,000 tons 


Michigan. ..... . 2,457,000 tons # 


Each symbol 


stands for 500,000 tons of alfalfa hay 
grown each year. 


Based on a 4-уеаг average of government statistics, 


Variegated alfalfas developed from natural cross- 
breeding between purple-flowered and yellow-flowered 
plants. This group has mostly blue or purple flowers. 
But it also includes plants that may have green, greenish- 
brown, smoky, greenish-yellow, or yellow flowers. The 
wide variety of colors gave the variegated alfalfas their 
name. The word variegated means many-colored. Gener- 
ally, the varieties in the variegated group are more 
292 


Soil Conservation Sen 


winterhardy than those belonging to the common gr 
In the United States, the best known of the kc 
gated group is called Grimm. It was named pe 
Grimm (1818-1891), a farmer who brought ИШ d 
many in 1857 and grew it in Minnesota. Cru 
became outstanding for its winter! 'ardiness. us A 
gated varieties include Cossack, Canadian Variega 
and Ladak. 7 he Unite 
Turkistan alfalfa was introduced into the "a 
States in 1898. It came from secd паро a 
kestan, a region in southwestern Asia. ааа 
is no longer important as a varii ty. But is e 
use Turkistan alfalfas for breeding improved v: 
because they resist certain diseases. я ted fion 
Nonhardy alfalfas were originally ШИ pe 
Peru, Arabia, India, and Egypt They et Africa 
known as Peruvian, Arabian, Indian, aH Ww A 
alfalfas. Members of this group grow faster er 
other commercial varieties. They have on 
seasons and need a mild climate. Nonhardy a Inthe 
the least winterhardy of all commercial po erii 
United States, they can be grown only in the © 
South and Southwest. | sen developed 
Improved Varieties of alfalfa have peus sinc 
by plant breeders in the United States, es Ranges 
about 1940. The improved variet s e ahontán: 
Buffalo, Atlantic, Narragansett, Vernal, Los impor 
Williamsburg, and Caliverde. Du Puits, nt was 
tant commercial variety in the Used, Eure have 
developed in France. These improved Va w wel it 
various characteristics that enable them to B) ns. К 
different areas and under different M 
example, Ranger and Buffalo resist ed? spott 
resists wilt, and also the stem nematode ani 
alfalfa aphid. 


Growing Alfalfa 


dely dit 

Alfalfa grows throughout the world under wi у 

fering conditions. It thrives best in: а Iv irrigation 

climate where water can be supplied by jg not it 
But most alfalfa grown in the United States К 


Alfalfa is a nutritious food for 
livestock. Farmers sometimes let 
cattle graze on alfalfa fields, 


Alfalfa Adds Nitrogen to the Soil. Its root 
nodules, or lumplike growths, contain bacteria that 
convert air nitrogen to a form plants can use. 


gated. Some California farmers grow it on land below 
sa level. But, in certain Rocky Mountain states, it 
grows at altitudes up io 8,000 feet above sea level. 
Alfalfa grows widely in the Plains States and on the 
Prairies of the Middle West. Farmers in the East pro- 
duce increasing amoun's of alfalfa by using large quan- 
E uud fertili ист, The United States harvests 
Ba AI 00,000 and 65,000,000 tons of alfalfa haya 
oe grown for seed production requires a hot, 
dy climate. Most seed crops are raised in the dry or 
жуя кыо оше м st. In Canada, the provinces of 
See ba and Saskatchewan lead in alfalfa production. 
* ты paw b st on well-drained, deep, loamy 
Bis of Sol). ^i packed subsoils (see Sor. [Character- 
tange o БОП qe farmers can raise alfalfa on a wide 
T vend End may have to add fertilizers or other 
мар do 8, OF build drainage and irrigation systems. 
ото ки not grow well on sandy, salty, acid, or 
Tul alkaline soil. 
tially сов selects а field for growing alfalfa, he 
fertilizers roh if soil to determine if it needs lime or 
ТЕ 
КЕ АШНЫ mne uni f the Mississippi 
crushed limestone me, usually added in the form of 
of phosphorus а Alfalfa also requires large amounts 
When crops ^" potassium. Nitrogen should be added 
Months old, the young, After the plants are about two 
the air by dm y usually receive enough nitrogen from 
See NITROGEN the Dod in their root nodules. 
Preparing th ue Nitrogen Cycle). ү 
bed of well-p А арпа. Alfalfa seedlings require а seed- 
Stedbed, on but firm, soil. To prepare a 
ROW; PLow) Th PON and harrow the land (see HAR- 
We а special as val may harrow several times, or may 
Consists of riq el v um called a cultipacker. This tool 
leaves а Bises * rollers drawn by a tractor. Each ridge 
One type has x the cultipacker passes over the soil. 
lumps, А бы arge front roller that breaks the soil 
"atmers appl us back roller makes the soil firm. 
Stedbed, зо ie ime and fertilizers while preparing the 
ese substances can be thoroughly mixed 


W. Е. Purnell, University of Minois 
Alfalfa Can Serve as "Green Manure." Farmers 
plow it under so that it will enrich the soil. 


Northrup, King & Co. 


with the soil to condition it. 

Planting. In the United States, farmers generally 
sow alfalfa during spring or summer in the North, and 
during fall or early winter in the South. Canadian 
farmers plant alfalfa in spring. Planting times may vary, 
depending on local conditions. Most farmers plant 
alfalfa seed alone, but in some regions they sow the 
seed along with small grains such as oats. These “сот- 
panion" crops help decrease weed growth. They are 
harvested early, while the alfalfa is still young. For 
pasture land and hay crops, alfalfa may be planted 
with timothy, bluegrass, bromes, fescues, ryes, or other 
grasses. In some areas, farmers sow alfalfa on fields from 
which early vegetable crops have been removed. The 
cultivation done for the early crops keeps down weed 
growth in the alfalfa crop. 

Farmers sow alfalfa seed by different methods in 
various parts of the country. Many use regular grain 
drills (see DRILL, or SEEDER). Some farmers use hand 
seeders to plant the seeds, then cover them by harrowing 
the soil. Others use a cultipacker with a seeding attach- 
ment. This usually produces the best result, because it 
makes a firm seedbed. 

Many soils in the West and Middle West have a nat- 
ural supply of nitrogen-fixing bacteria. In the East, 
farmers must nearly always inoculate the seed with 
these bacteria at the time of sowing. 

Cultivating and Harvesting. Farmers seldom culti- 
vate alfalfa, except in some cases to reduce weed growth. 
The stage at which alfalfa is cut influences the yield, 
the feeding value of the forage, and the ability of the 
roots to survive cold weather. Farmers obtain their 
highest yields when the plants reach full bloom before 
cutting. But they obtain the best hay when the alfalfa 
is cut in the early stages of bloom. Several harvests can 
be made in one season, because the crowns send up new 
shoots after the old ones are cut. The number of harvests 
ranges from two in some Northern States to seven or 
eight in the Southwest, depending on the length of 
the growing seasons. The final cutting must be made 
in time to allow a short top growth to appear before 
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ALGEBRA is one of the chief bra 
matics. Mastery of mathematics depends on a sound 
understanding of algebra. Engineers physicists, and 
chemists use algebra every day. Business and industry 
rely on algebra to help solve many problems. Because of 
its importance in modern living, algebra is studied in 
schools and colleges in all parts of the world. 

Unknown numbe 


inches of mathe- 


in algebra are represented. by 
letters, such as x and 2. In some problems, the letter can 
be replaced by only one number. A simple example 
would be x4-3 = 8. You can quickly see that, to make a 
true statement, x must be 5, because 5--3— 9. In other 
problems, the letter may be replaced by one of many 
numbers. For example, in the algebraic expression 
х+у= 12, to make a true statement, x would be 6 if y 
is 6, or x would be 4 if y is 8. In such an algebraic expres- 
sion, you can find many values for x that make true 
Statements if you give different values to 5. 

As you learn algebra, you will be impressed by its 
great power and usefulness, By using algebra, you will 
be able to solve many problems that could not be solved 
by arithmetic alone. An example of a problem that an 
airplane pilot might have to solve using algebra would 
be: A plane travels 1,060 miles in 4 hours flying with 
the wind, but it travels only 850 miles in 5 hours flying 
against the wind. What is (1) the speed of the airplane 
and (2) the speed of the wind? 


Learning Algebra 


In arithmetic, a number stands for the size of 


things. For example, the number 5 always st: 
the size of 


a set of 
ands for 
a set of five things. In algebra, letters can be 
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» often 
replaced by numbers. But a letter in algebra moar 
be replaced by more than one number. To learn a s A 
you must first learn how algebra uses letters for num Ee 
'Then you must learn how algebra makes statement 
about numbers. ated tO 

Sets and Variables. Letters in algebra are yen 
sets of numbers, Everyone is familiar with sets of o us y 
There are sets of books, sets of stamps, and sets of dis a 
Sets of numbers are much the same. In algebra, W | à 
You want to describe a set of numbers, you ES 
capital letter, such as №, as a name for the sete For 
you list the numbers of the set within braces { nber 
example, here is the set of single-digit whole num 


2,3, 4, 5, 6, 7; 8, 9) 
Here is the set of odd numbers smaller than 20: 


А 
руг 19; 
1 x al, 3, 5, 7, 9, 11, 13, 15, 17, 
These are the kind of sets used in algebra. such 8 
Imagine a group of persons of different age Vou can 
12 years, 15 years, 20 years, and 24 years. 
write these ages as a set of numbers: 
А = (12, 15, 20, 24} Є 
: rears from now’ 
How old will these people be three peus wre out 
ne way of answering this question is to W И 


er 3 15 
12-3, 154-3, 204-3, and 24-63. But the сий 
the same in all four of these expressions. In alg 


«pres 
S х : eneral exp" 
you can write all four expressions as one ed Vh any 
: . . "^nlace wi g 
sion, m+3, in which m can be replaced 15, 


number of the set А. You can replace m bn set / 
20, or 24. The letter m is called a variable, and Ч 


"he domain of the variable. The number 3 in 
on m+3 is called a constant, because 3 

Паз the same value. So a letter in algebra 

a variable, and it can be replaced by one or 

s belonging to a set. 

and Equations. In mathematics, a state- 

sentence that is cither true or false. Mathe- 


e. Here is an incomplete statement: 
was the inventor of the telephone.” 


lands, this statement is neither true nor false. 
you write a name in the blank: 


Bell was the inventor of the telephone." 


n replace a variable with the members of its 
. That is, you can replace the variable with 


is a state bordered by the Pacific Ocean.” 


atement is false. It is only true when you use Alas- 
fornia, Hawaii, Oregon, or Washington: 


is a state bordered by the Pacific Ocean.” 


eplacements that make true statements are called 
he set that inclucles all the roots is called the 
set. The solution set of this example is {Alaska, 
California, Hawaii, Oregon, Washington}. In algebra, 
You do not use names to replace a variable. Instead, 
You use numbers. 
Equations ате опе kind of sentence in algebra. They 


C —- TERMS USED IN ALGEBRA 


Absolute Valve is the size shown by a number, whether 
. рг 18 positive or negative. г 
Sgregation Signs arc parentheses ( ), braces 1 }, and 
brackets [] used in algebra to enclose expressions. 
ial is an expression in algebra consisting of two 
connected by + or — symbols. 
efficient is the multiplier of a variable or number, 
‘uy written next to the variable. 
nstant is a number ог a variable whose domain is a 
one number. 
lion is а mathematical sentence that says two 
Tessions are equal. 
mm is a number placed at the upper right of a 
T or variable to show how many times it is to be 
аз a factor, 
Ka ion in algebra, is a certain number or variable, 
3s additi тз and variables, combined by operations such 
ч On, subtraction, multiplication, or division. | 
2 rs аге two or more expressions whose product is а 
ons pression, 
тойота is ап expression in algebra consisting of a 
Polynor, numbers and variables. 4 
70 mial is an expression in algebra consisting of 
бое terms. 
а ‹ 
C refers to a variable that has been squared, or 
É actor twice. 
tat ап Equation are numbers that make a true 
‘uation, When they are substituted for a variable in the 
erm i: 
by addi tt of an expression connected to other terms 
Variable ‚Ог subtraction symbols. 
Can be re m а symbol in algebra, usually a letter, that 
Placed by one or more numerical values. 


ALGEBRA 


are mathematical sentences that say two things are 
equal. Here is a simple equation: 


7+X=12 


This equation means that “the sum of 7 and a number 
equals 12.” To solve the equation, you can replace x 
with different numbers until you find one that will make 
the equation a true statement. If you replace x in this 
equation with 5, the equation will be a true statement. 
If you replace x with any other number, the equation 
will be false. So the solution set to this equation is {5}. 
The solution set consists of only one root. 
Equations can have more than one root: 


x?--18 =9х 


The little 2 above the first x means that the number x 
represents is squared. That is, the number is multiplied 
once by itself (see Square). In this equation, you can 
replace x with 3: 


3X3+18=9 X3 
9-18 =27 
27 =27 
You can also replace x with 6: 
6X6+18=9 X6 
36-18 =54 
54=54 


Any other replacements of x make the equation a false 
statement. So 3 and 6 are roots of the equation, and its 
solution set is {3, 6}. 

Some equations do not have roots: 


X=xX+3 


This equation becomes a false statement for any number 
you use to replace x. Its solution set is called an empty 
set. An empty set is written { }. 

Some equations have many roots. Some even have an 
infinite, or unlimited, number of roots: 


(+1) 2x2 -2x F1 


This equation will be a true statement if you replace x 
with any number. Its solution set consists of all numbers. 

Solving Equations. An equation such as х=5 is the 
simplest kind of equation. You can solve x—5 by re- 
placing x with the number on the other side of the 
—sign. For example, 5—5. An equation such as 
3x—4=}x+6 is more difficult to solve. Algebra has 
methods for changing difficult equations into simple 
ones. By using these methods, you can obtain a simple 
equation and find the solution easily. 

In solving equations, you must assume that the equa- 
tion has a solution. That is, that you can find a replace- 
ment for the variable that will make the equation a 

tatement. у 
ране everyone has seen а balance. A balance is a 
level bar supported exactly in the middle. At each end 
of the bar there is a pan for weighing things. When the 
weights in the two pans are equal, the bar stays level. 
When one weight is heavier than the other, one end of 


the bar dips. See BALANCE. 
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FOUR METHODS OF SOLVING AN ALGEBRAIC EQUATION 


(The two sides of the weighing balance represent the two equal sides of the equation.) 


(1) Equal quantities can be added to each 
side of the equation, or— 


(2) Equal quantities can be subtracted 
from each side, or— 


An equation is just like two weights on a balance. 
The equation 3x--2—11 can be used as an example. 
You can think of 3x+2 as опе weight and 1l as the 
other weight. You can put 3x--2 on one side of the 
balance and 11 on the other. 

The equation 3x4-2— 11 means that “3 of a certain 
number and 2 equals 11." You must assume that 3x42 
and 11 balance cach other. They are called members of 
the equation. 

Subtracting. If you have equal weights on a balance 
and remove the same amount of weight from each side, 
the balance will stay level. In algebra, if the same number 
is subtracted from each member of an equation, the new mem- 
bers will be equal. All roots of the original equation will be 
roots of the new equation. This means you can subtract 2 
from each member of 3x--2— 11: 


3x--2—-2-211—2 
3x =9 


The equation 3x=9 is the equivalent of 3x4-2— 11. The 
roots of one will solve the other, 

Dividing. To solve the equation 3x=9, you can learn 
another rule from the balance. If you have equal weights 
on a balance and take equal parts from each weight, 
the remaining parts will balance. Division means sepa- 
rating a number into equal parts. If each member of an 
equation is divided by the same number—but never by zero— 
the new members will be equal. And the roots of the original 
equation are roots of the new equation. Using this rule, 
you can divide each member of 3х=9 by 3: 


3 
gets 
X = 3 


So the solution set of the equations beginning with 
3x+2=11 is (3). You can prove this by replacing x 
with 3 in the original equation: 3X3--2—9--2, or 11. 

You cannot divide members of an equation by zero, 
because this would lead to contradictions. The expres- 
sion 0+0 is an indeterminate in mathematics. That is, its 
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(3) Each side can be multiplied by the 
same quantity, or— 


(4) Each side can be divided by the same 


quantity 
answer cannot be determined. „Ж 
Adding. Another rule for solving simple equations i 
that if the same number is added to each member of a 
equation, the new members will be equal. The roots ш 
original equation are roots of the new Mx | 
example, in the equation х—6= 1%. you can add 6 


each member of the equation. The sum x—6+6 is the 
same as x+0, or x. You will understand this more Ek 
pletely later. So x—6--6— 18-6, or x24. The soli 
tion is the set (24), -———— 

Multiplying. The last rule for solving simple No 
tions is that if each member of an equation is mu pr 
by the same number, the new members will be equal. m 
again, the roots of the original equation are root ae 
new equation. For example, in the equation QE n 
you can multiply each member of the equation by 
So 4X1x-4X5, or x—90. 

Here is an illustration of all four rules: 


$x—A4-ix-6 

ү : asily if it com 
First, you can solve an equation more easily if ec 
sists of whole numbers. This means that Joy mui 
change the fractions 2 and 1. You can do this y 
plying the members of the equation by 12: 

8X —48 = 3X 4-72 

Second, add 48 to each member of the equation: 


8x 23x +120 эм 
Third, subtract 3x from each member of the equatio™ 
5x =120 
Fourth, divide each side of the equation by 5: 
Х=24 


Р ? ‘ lacing 
The solution set is {24}. You can prove this by rep 
* with 24 in the original equation: 


$X24—4—1x24--6 
16—4=6+6 
12-12 


Positive and Negative Numbers. In arithmetic, you 
an always add, multiply, or divide numbers. But you 
cannot always subtract. Гот example, 3—5 is meaning- 
үз in ordinary arithmetic. 
Algebra has an extended 
number system that solve: 
this problem. 

In ordinary arithmetic, 
numbers indicate only s/z 
That is, they show Aoi 
manyorhowmuch. But many 
everyday measurements in- 
dicate both size апа direc- 
tion. Thetemperature above 
or below zero is a good ex- 
ample of this. In algebra, 
we use numbers that show 
direction. 

You can show these new 
numbers on a scale: 


B A 
-4 -3 -2 -1 0 +1 +2 +3 +4 
The origin or starting point is zero. To the right of 


xro the points show positive distance or direction. These 
numbers are like temperatures above zero. To the left 
of zero, the points show negative distance or direction. 
These numbers are like temperatures below zero. Point 
dis not just 1, but +1 or positive one. The + sign 
E" its direction from zero. Point B is not just 1, 
‘a aie negative onc. ‘The — sign also shows direc- 
Я е numbers on this scale are called positive 
di and negative numbers. In everyday life, you can 
Cdi to represent temperatures, feet above 
on Лаа evel, changes in stock-market prices, 
аке о and many other things. For every 
Eris Kran er, there is a negative number of the 
Bun tiui size. For example, the number dj 
E vong seven things, positive or negative. The 
Ийе acd of a number is called its absolute value. 
and negative ; subtract, multiply, and divide positive 
operations йек but the rules that govern these 
arithmetic. ifferent from those we use in ordinary 
"à sepius for addition can be illustrated with 
and negative y 5)+(—7), or the sum of positive five 
P number « even. You can work out the solution on 
cale. 


в md " — 
: с +5 
DS ч ° . . . . 
4-3-2 -1 04142 +3 +4 +5 
It | 
T elias adding (4-5) and (4-7) on a scale, you 


en ii five points to the right from zero, and 
(HH X80 more to the right to (4-12). To add 
the first nur Start at zero on the scale and count off 

umber to be added. This is 4-5, so you count 


to the ri aie 
he right. Next, count off in the direction 
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indicated by the second number to be added. This is 
—7, so you count off —7 to the left from +5. This 
takes you to the left, to —2. You can read the sum of 
(+5)+(—7) on the scale: —2. So (+5)+(—7)=(—2). 
Numbers with positive or negative signs are often called 
signed numbers. The rule for adding signed numbers has 
two parts. First, if the signs are the same, add the absolute 
values of the numbers and give the sum the common sign. For 
example,(+5)+(+8)=(+13)and(—5)+(—8)=(—13). 
Second, if the signs are different, subtract the smaller absolute 
value from the larger absolute value, and give the result the 
sign of the number with the larger absolute value. For exam- 
ple, (+5)--(—8)=(—3) and (—5)+(+8)=(+3). 

Subtracting. 'To subtract positive and negative num- 
bers, remember the method of subtraction in arithmetic. 
The minuend—the subtrahend=the difference: 9—4= 5. 
The minuend is also the sum of the subtrahend and 
the difference: 9=4+5. In subtracting positive and 
negative numbers, you must ask what you need to add 
to the subtrahend to make a sum equal to the minuend. 
In the problem (+9)—(—4), what can be added to 
(—4) to make it equal to (4-9)? Any subtraction problem 
can be changed into an addition problem by (1) changing the 
sign of the subtrahend, and (2) adding the minuend and the 
subtrahend. Using this rule, (+9)—(—4) becomes 
(+9)+(+4), and (+9)+(+4)=(+13). So (+9)— 
(—4)=(+13). Using this example, you can see that 
the sum of the subtrahend and the difference is the 
minuend: (—4)-+(+13)=(+9). Here is another exam- 
ple of subtraction: (—6)—(+8). First, change the sign 
of the (+8). Then add the minuend and subtrahend: 
(—6)+(—8)=(—14). 

Multiplying. The rule for multiplying signed numbers 
is to multiply the absolute values. If the signs are alike, the 
product is positive. 


(+з) x(+8) =(+24) (73) x(-8) = (+24) 

If the signs are not alike, the product is negative. 

(+3) х(-в) =(-24) (-3) х(+8) - (724) 
Dividing. The rule for dividing signed numbers is simi- 

lar. Dividing numbers with the same sign gives a positive 

quotient. 


(424) (+3) =(+8) (—24)+(-8)=(+9) 
Dividing numbers with signs that are not alike gives a 
negative quotient. 


(+24)=(-3)=(-8) (—24)+ (+8) =(-3) 


When yoü use negative numbers in algebra, they can 
extend the domain of the variable. For example, the 
equation x--4— 1 has no root with ordinary numbers. 
With the extended number system, its root is —3. In 
algebra, a variable without a sign is considered to be 
positive. Operations with negative numbers can be ap- 
plied to variables that represent numbers. That is, you 
can deal with quantities such as —x or —. І 

Writing Formulas. Algebra helps solve many practi- 
cal problems in science, engineering, and everyday life. 
It does this by condensing and expressing a wide variety 
of arithmetic situations in general formulas. ' 

A room is 17 feet long and 12 feet wide. Its perimeter, 
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or outside measurement, із 17+12+17+12 feet, or 
2X(V7--12) feet. If the room is 17 feet long and the 
width is unknown, you can use w, a variable, to repre- 
sent the width. The perimeter is then 17+-w+17+w, 
or 2X(17-+w). Going a step further, you can write a 
formula for the perimeter of any rectangular room by 
using / for the length and w for the width. The formula 
is 2X(/-+w). You can solve many problems with this 
kind of formula. 

Some situations call for an equation. For example, 
а man collected а sum of money on August |, and $ as 
much on August 2. He collected a total of $6,500. How 
much was each amount? If n is the amount collected on 
August 1, then jn is the amount collected on August 2. 
The equation is п-+ "= 6,500. You can solve this equa- 
tion to find n. 


n+in=6,500 


First, multiply both members of the equation by 3 to 
change the fraction } to a whole number. 


3n+n=19,500 
4n=19,500 
Divide both members of the equation by 4 to find n: 
n=4,875 


And_4n=4,875+3, ог 1,625, So the man collected 
$4,875 on August | and $1,625 on August 2 and 
$4,8754-$1,625= $6,500. ых 


Basic Algebra 


{ After you learn to work with variables, equations, and 
signed numbers, you will find that the fundamental 
principles of algebra are not hard to understand. 

: Symbols in Algebra. The symbol 4- indicates addi- 
tion. But in algebra, it also signifies a positive number. 
The symbol — indicates subtraction and а negative 
number. You usually do not use X to indicate multipli- 
cation in algebra, because it might be confused with the 
letter x. Instead, you use а dot - or no symbol at all. 
You write a multiplied by фаза. b, (aX(b), or ab. (Note 
that 3 - 6 and (3X6) both mean six multiplied by three. 
but that 36 still means 36, as in arithmetic.) The symbol 
+ for division is the same as it is in arithmetic, 

Parentheses (), braces {} and brackets [] often enclose 
quantities or numbers. They are called signs of aggrega- 
tion, because everything within them must be treated 
as a single expression. You must often simplify the en- 
closed expression before it can be used in other parts of 
a problem. Here is an example using numbers; 


[12+ {4+5- (5—3) +4) —4] 
First, simplify the group (5—3): 
[12+ {445-244} 4] 
Second, simplify the group {4--5—2--4} 
[124-11 24] - 19 


You use the same method 
variables. Here is an exam 
variables: 


[5a --6a 4- (5a —a 4- (за +4а) } –а] 


to simplify expressions with 
ple of simplifying groups of 
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First, simplify the group (3a+-4.): 
[5a+6a+ (5a —a --7a) —а] 
Second, simplify the group {5a —а-7а\: 


[5a 4-6a +114 02) 221a 
Sometimes it is useful to remove the parentheses бш 
an expression without simplifyine it. You can do this ls 


using the rules for addition anc! subtraction of signe 
numbers. For example, the expression a+(b+0 ca le 
rewritten a+b+c. To illustrate this, the express 
404-(8—2) means that 8—2, or Û, must be added to 
ог 40+6. Removing the parentheses, 404-82, а 
48 —2, is the same as the simplified expression, 4044 
If an expression within parentheses has an addition or posts 
sign before it, you can remove the parentheses without changa 
the signs of the quantities within the parentheses. Tisa. 
a+(—b—c) becomes a+(—b)—(c) or a—b—<. 

But, if an expression within parentheses has а зирабт 
or negative sign before it, you must change the sin of & 
quantity or number being subtracted. This means фи 
CCD) becomes 6+(+8), or 14. That is, you тайа 
addition problem out of a subtraction problem. Here в 
another example: 6—(--8) becomes 6+(-8). As 
6—8=—2. If there is more than one quantity will 
the parentheses, you must change the sign of each ott 
For example, 6—(—3+-2) becomes 64-3—2, or 7. Asa 
formula, you can rewrite a—(b--.) as a—b—c. 

If you want to change the signs of expressions & 
numbers, you can reverse the process and put thee 
within parentheses. For example, you can rewrite 8+1% 
—(—8— 7). Or, you can rewrite 8--4—6 as 8—(— 4+5} 

Fundamental Laws. There are five fundamental lov 
in algebra. These laws govern addition, subtractio® 
multiplication, and division. They are expressed " 
variables, and the variables can bc replaced with any 
numbers. Here are the laws: 

1. The Commutative Law of Addition is written x)= 
J+. This means that if you want to add two numbes 
you can add them in either order, and the sum will Е 
the same. Forexample, 24-3— 34-2 and (—8)-- (799) 
(—36)+(—8). КЕ. 

2. The Associative Law of Addition is written * 
Q+2)=(@+y)+2. This means that if you want to 
Several numbers, you can add any combination 
and the final sum will be the same. For examp“ 
2+(3+-4)=(2+3)4-4, or 24-7 — 54-4. "m 

З. The Commutative Law of Multiplication is WIE" 
X y—y +x. This means that if you want to pe 
two numbers, you can multiply them in either 010% 
and the product will be the same. For examp“ 
(2)(3)=(3)(2) and (—8)(—36)=(—36)(—8). | 

4. The Associative Law of Multiplication 15 
*+(y+z)=(x+y)+z. This means that if you W pr 
multiply several numbers, you can multiply any © a 
bination first, and the final product will be the $ 
For example, 2(3 « 4)=(2 . 3)4, or 2019) =(6% |i 
‚3. The Distributive Law of Multiplication over A4 
is written x(y-+z)=xy-++2z. This important law in i 
can be illustrated with an example: 3* p P 
(3 -4)-(3 < 5). If a number multiplies a sum, fo d 
ample, 3(4--5), or З . 9, the result is the same 4. 
sum of the separate products of the multiplier an (9 
addend, (3 4)+ (3.5), ог 124-15. In this ex? 
you can see that 3. 9— 124-15. 


fist 


write 
ant © 


Other Definitions. 1: is important to define some 
йет words used in algebra. The expression х*— 2у-Ру 
hos three parts соппеси- by addition and subtraction 
signs. Each part is called ıı ferm. An expression consisting 
ef a product of numbers and variables is а monomial. 
for example, 5xy is а п’ nomial, although it contains 
here elements (5, x, and у) that multiply each other. 
An expression with two terms connected by an addition 
ee subtraction symbol is ‹ led a binomial. For example, 


+}, is a binomial (see PiNoMIAL). An expression with 
woor more terms connected by addition or subtraction 
gmbols is called a poi\omial. For example, x—y+z 
ва polynomial. A binomial, such as x+y, is a special 
kind of polynomial. 

Inalgebra, any quantity placed next to another quan- 
йу indicates that one multiplies the other. The expres- 
son 5a means 5 times а. The multiplier, 5, is called a 
сибает. But а also multiplies 5. So 5a can mean а 
tines 5. In algebra, you can say that 5 is the coefficient 


of a and а is the coefficient of 5. In a(x4-), a is the 
coefficient of (x+y) and (x+y) is the coefficient of a. 
Because 1Xa=a, you can always replace а by the 
expression 1а. 

Addition in algebra i: much like that in arithmetic. 
In algebra, a added to « is 2a. The expressions a and 2a 
ue said to be like or similar. To add two or more like 
quantities in algebra, you use the Distributive Law. 
In this way, 2x--3x--4« is (2+3-+-4)s, or 9x. But there 
В no single term for the sum of unlike quantities, such 
às a and b, This sum must be written a+b. To add За, 
35, ба, and b, you can usc the Commutative and Asso- 
Gative laws of Addition. These laws permit you to add 
‘series of numbers іп any order. Combine the similar 
tems: Ja--6a — 9a and 4/-+b=5b. Thus, 3a+46+6a+ 
1924-55. You can use the following form to work out 
the problem: 

3a 4- 4b 


ва- b 

9a 4-5b 
To add unlike quantities that are both positive and 
"ауе, you can use the Distributive Law of Multipli- 
ET over Addition, The use of this law can be shown 
By adding (223—b*;--6bd*--22*), (азс — 
). Ga'-E20^c--254:— 447), and (—2а—8в%-+6ЫР- 
E The little 3 above such terms as 2a? means that 
а number represented by the variable is cubed. That is, 
al Nn is used as a factor three times (see Cuse). To 

ese terms, first arrange like terms in columns: 


2038 — l?c4- ebd? +2 

4а3 +312 — 464? —3d3 

за? +20 + 2bd? — Ad 

eater Shee 

А 748 — Alc --Yobd? + d? 
s planation of the second column illustrates the 
D od of addition, This column is —b?e+3b°c+2b°c— 
terms Sing the Distributive Law, you can see that these 
e ae the separate products of a multiplier, b*c. 
coefficients are the addends that make up а sum. 
add j ends are —1, +3, +2, and —8. You can 
Мец еп together to obtain (—4)b%, or —4b% Use 

€ method to add the other columns. 
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Subtraction in algebra uses the same rule as the sub- 
traction of signed numbers. To subtract one quantity 
from another, you must change the sign of the subtra- 
hend and add the two quantities together. For example, 
8a—3ais really (+8)a—(+-3)a, because you do not need 
to write the positive signs. To change this from a sub- 
traction to an addition problem, (+8)a—(+3)a be- 
comes (+8)a+(—3)a. The sum of 8а and —3a is 5a. 

The subtraction (2а — 22-65-24) —(4a*+- 36% — 
4bd* — 34*) is more difficult. First, arrange like terms in 


columns: 
2a — be+ ebd +22 
даз +302с— sbl -3d 


Next, subtract the coefficients of like terms by changing 
the signs in the subtrahend and adding: 


23 — bc+ 6+2 
— 443—324 Abd? +3 
— 23 — 4b +106 + 5d? 


Multiplication in algebra is usually indicated by 
writing two or more expressions together without an 
operation symbol. For example, a + b is written ab. 

When a variable or number is used as a factor more 
than one time, the multiplication is abbreviated. For 
example, abb is written ab? and abbbb is written al^. The 
little number is called an exponent. It indicates the num- 
ber of times a quantity is multiplied by itself. Thus, 
а.а or aa is written а*. It is called the square of a. 
Next, a - a » a or aaa is written aî. It is called the cube 
of a. And aaaa is a! and aaaaa is a. A variable that 
occurs only one time as a factor has an exponent of 1. 
If you are adding or subtracting exponents, you can 
write a as a’. à 

When you multiply like variables, you add their ex- 
ponents. You can sce that 4? « 3 is (b - b)( b- b « b), or 
b5. It is easier to add the exponents: 6? - з= 623, and 
j2+3= b5. You cannot combine the exponents ina? . b° 
because a and b are not like bases. 

Expressions such as abcd and be*dy are called products. 
The quantities that make the product are called factors. 
For example, a, b, c, and d are factors of abcd. If you 
want to multiply abcd by bc*dy, you can combine the 
factors that are alike. In (abed)(be*dy), there are one а, 
two b’s or b+ b, three s or ¢* с?, two їз or d * d, and 
one у. So the product of abed and be*dy is арду. The 
Commutative Law of Multiplication permits you to 
multiply variables and numbers in any order. 

То multiply an expression consisting of two or more 
terms by a single term or expression, you can use the 
Distributive Law of Multiplication over Addition: 
xot) mo Multiplying (5b%c-+-2d)(3bd) shows the 
use of this law. You can modify the form used in arith- 
metic for multiplication: 

502с+ 2d 
зра 
15634 + 664 


i terms of (504-24) one at a time. First, 
MUN ES by 3bd. This product is 1563са. Write 
150%4 as the first term in the answer. Next, multiply 


301 


ALGEBRA 


2d by 364. This product is 65d*. Write 6 as the second 
term in the answer. The total product is 15634-56. 

To multiply two expressions each consisting of two 
or more quantities is more difficult. Here is an example. 
The problem is (a*—2ab--b*)(a— 5). 


@2—2а6 + b 

aub 

à —2a^b-4- al? 
— ab +242 — I8 


а —3atb + 3ab? — b? 


First, multiply each term in the multiplicand by the 
first term of the multiplier. Write the product of this 
multiplication as part of the answer. Next, multiply 
cach term in the multiplicand by the second term of the 
multiplier. You can arrange like terms in columns. 
Write this second product as part of the answer. Last, 
add the two products to obtain the total product. Notice 
that arranging like terms in columns helps you do the 
addition that gives the total product. 

Division in algebra is the opposite of multiplication. 
Remember that to multiply like terms, you add their 
exponents. To divide like terms, you subtract the ex- 
ponent of the divisor from the exponent of the dividend. 
For example, bbbbb +bb — bbb, ог 65-6? = 63. It is easier 
to subtract exponents: °--0°= 557? and 05-?— 63. Re- 
member that you are working with exponents and that 
you are not dividing 5*5 by 2. 

Here is а more difficult problem: (3x52; —9x522— 
63557) +(3xy). You must divide each part of the dividend 
in turn by the divisor. For each part, ask what multi- 
plied by (3x5) will give that part of the dividend. For 
example, what multiplied by (3x3) will give (—93522)? 
The answer is (—3xz*). Using this method, (зхїу®— 
Эх!уг*— бху") -„(3х?у) = (х?уа—3хг°— 2у°). 

Here is another problem: (12a?-- 18ab-1- 65?) +(4a+ 
25). For a problem of this kind, you can use а form some- 
what like that used in arithmetic for long division: 


128? 4-18ab +602 

120 + bab 
12ab 4612 4a+2b Divisor 
12ab + 662 3a --3b Quotient 


First, divide the first term of the dividend by the first 
term of the divisor: 124? --4а = За. Write the result, 3a. 
as the first term in the quotient to the right. Next, 
multiply both terms of the divisor by За, the first term in the 
quotient: (4a+-2b)(3a) = 12a?+6ab. Write this product be- 
low the dividend and subtract. You must account for the 
result of this subtraction, 12ab+-66?, with a second 
term in the quotient. To do this, divide 12ab by the 
first term of the divisor: 12ab-+4a=3b. And 3b proves 
to be the second term of the quotient. Multiply the 
divisor by 30: (4a+-2b)(3b)=12ab+6b2. You can see 
that there is no remainder. 
Factoring is similar to division. For example 

and (3a+36) are factors of ҮЛҮЛ 1 
multiply (4a4-25)(3a--35), the product is 12a*-- 18ab4- 
6b?. Factoring means to find expressions that are factors 
of a given product. An expression can have more than 


302 


one set of factors. For example, you can think of 2x12. 
3X8, and 4X6 as sets of factors of 24. Factoring ў 
important in algebra, because it is used to simplify 
complicated expressions (see Factor). 


Working with Equations 


Functions. The amount of gasoline used by an as. 
plane is related to its speed. The amount of postage 
required for a parcel depends on its weight. The idea of 
one thing depending on another is important in mathe. 
matics. It is called the relation of one thing to others. [а 
algebra, a certain relation of two variables is called а 
function. It means that a value of one variable is related 
to a value of the other. 

You can learn the idea of a function from familiar 
things. Imagine a cement foundation 16 inches above 
the level of the ground. On this foundation, you pile 
6 layers of stone blocks. Each layer is 8 inches thick. 


As you add each layer, the height of the pile bong 
larger. Use x to represent the number of layers an 1 
to represent the height of the pile. Here 18 а tal 


showing the relation of the number of layers © е 
height of the pile. 


s like 


You can show this table on a graph. Two line ой 
rulers measure the values of x апа у. One line ® g 
zontal and shows x. The other line is vertical an m 
J. These two lines are called coordinates. You =. 1 
the number pairs from the table on the graph \ |, 
dots. It is possible to write an equation to describe 


line of dots. This equation is у=8х- 16. For example, if 
172, then y=8(2)+ 16, or 32. If x=5, then y - ((5)--16. 
or 56. You can see how the equation fits the table of 
values. In this equation, the domain of x is the set of 
E (0, 1, 2, 3, 4, 5. 6). The values of y are called 
E y. The range of y is the set of numbers 
b ‚ 32, 40, 48, 56. 64}. Mathematicians call the 
ation between the two sets of numbers a set of ordered 
E is written ((x,y)}-> (0, 16), (1, 24), (2, 32) 
kes )). This set of pairs is a function. It is called a 
E. unction, because it cannot be represented by a 
n n line. On the graph, the function is shown 

a = or points. 
b. dis qum of an aquarium for fish is 20 inches above 
- The aquarium is 36 inches high. Water flow- 


ing int 
0 the i 
the attain c causes the level of the water in 
at the height of 1 4 inches every minute. This means 
of the water above the floor is related 
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to the time the water is flowing. Use x to represent the 
number of minutes the water is flowing and y to repre- 
sent the height of the water above the floor. E e 
some of the values of x and у: 3 


e Г a 


Eug yt 
of 10 2 зй 48 5 of 7Й RD о 


У 2024283236 4044 48) 52 56. 


When this relation is shown on a graph, the line is 
solid, because the height of y increases continuously. 


+ 


Е 


al. 
JE 


E 
pest 
E E 


—— 


You can describe this line with an equation: y=4a-+20. 
If x—2, then y=4(2)+20, or 28. You can see how this 
equation fits the table of values. The domain of x is all 
numbers between 0 and 9, and the range of y is all 
numbers between 20 and 56. This function is called a 
linear function, because it is continuous and can be 
represented by a solid line. The equation y=4x+20 is 
called a linear equation. Linear equations are one of the 
most important studies in algebra. 

Solving Linear Equations in Two Variables. The 
equation y=4x+20 is linear. Its continuous line on a 
graph shows that it has a number of solutions. That is, 
there are many pairs of: numbers that will make y= 4x-+20 
a true statement. There are two variables, x and y. 
Because linear equations have many solutions, it is 
often useful to find some sort of restriction or limit for 
them. For example, you might want to use a linear 
equation to solve a practical problem. To do this, you 
must find some way to restrict the equation to one set 
of values. One method is to use a patr of equations that 
are true for only one pair of numbers. Another method 
is to use a single linear equation, but to restrict the 
solution set to positive whole numbers. 

The equations 2у=х+4 and y+x=5 illustrate the 
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first method. To solve these equations, you can use à 
graph. First, make tables of the values that solve each 


equauon 


2у=х+4 у+х=5 
x8 08214 X 385 
у 2 0304 DOBLE 


Plot these points on the graph and draw a line for each 
equation. The two lines cross. Ihe point where they 
cross represents the values that will solve both equa- 
tions. This point is (2, 3). That is, x has the value 2, and 


y has the value 3. Only these values for x and y will 
solve the two equations. 

You can also solve a pair of linear equations in two 
variables by eliminating one of the variables. This re- 
sults in a single equation in one variable. You can use 
2y—x--4 and у+х=5 again as examples. 'There are 
various ways of eliminating a variable. The method 
that can be used here is called substitution. First, solve 
one of the equations for y. That is, find what y equals in 
one of the equations. Naturally, you will not know the 
value of x. Using the equation у-Ех= 5, the solution for 
yis 5—x. Substitute this in the other equation for y. The 
other equation is 2y—x--4. Substituting the new value 
for y, you obtain 2(5—3)—x-F4. Simplified, this is 
10—2x—x-4-4. Then 6=3x and х=2. Now you can re- 
place x with 2 in either of the two equations and find 3 
as the value for y: 2y—2--4 and y+2=5. The solution 
of the two equations is (2, 3j. 

An equation in two variables can be solved by re- 
stricting the solution to positive whole numbers. You 
can see this in the problem of the man who bought some 
prize turkeys and ducks. He spent $31. He paid $5 for 
each turkey and $2 for each duck. How many of each 
did he buy? Use x to represent the number of turkeys 
and 5x as their cost. Use y to represent the number of 
ducks and 2y as their cost. You can write this problem 


204. 


as an equation: 5x-F2y—31. Y can substitute шй 


whole numbers forx and у, because you cannot be 

of a bird. This means that x : һе; 

because 2y is even. Only an су nd an odd munie 
can give the sum 31. Кераси with odd numbes 
you will find that the pairs of ibers that solve d 
equation are (1, 13), (3, 8), anc 3). The man сай 
have bought one turkey and 1! ‘n ducks 


ې څې څې څې Фе‏ 


y А. 
= Ф s% 


Or three turkeys and eight ducks: 


Sees 
WWW Sees 
$15 $16 


Or five turkeys and three ducks: 
$25 $6 


You cannot use 7 for x, because the pair would lt 


(7, —2), and —2 ducks is not a solution. 

Quadratic Equations in One Unknown. À quadrats 
equation is one in which the v ariable is squared Ы 
example, х2—8х= — 16 is а quadratic equation in " 
unknown. You do not know thc value of the varnat 
and it is squared. By combining terms, you can Р 
any quadratic equation with опе unknown varia 
the following form: 


ax? +bx +€ =0 


In this formula, a, b, and c represent the inen di 
bers or coefficients. For example, b is the coefficient 
and x is the unknown variable. In the simplest € # 
of this kind of equation, the cocfficient а= la 
coefficient 6=0. For example, if a=! ane’ м 
then x?—36=0. This 2524 that х2= 36 and i" 
tion set is (6, —6}. If b does not equal zero, UP. 
three other methods for solving this type of от й 
The first method is to factor the equation =: s 
been put in the form ax?-+bx-+e=0. One eel. 


x?+8x+15=0. You can factor the left-hand vate 
equation: x?+8x+15=(x+3)(x+5). So(x+3) fy ш? 


If the product of two numbers is zero, one o Simia! 

bers must be zero. If x--5—0, then х= = M 

if x4-3—0, thenx— —3. The solution set of * 

is (-3, —5}. à art. 
The second method is called completing the s4 md 

expression such as 4?--246-- 5? is called a pei 


it can be rewritten (a+b). You can 
on such as x? 8х + 1550 so that the left-hand 


misa perfect square. To do this, rewrite the 

оп thet 15 as cor — 15. You know that 

16 is a perfect sjuare, because it can be re- 
m--4)*. You can add 16 to both sides of a?4-8x == 
Û This gives you x^ (4-162 — 154-16. Factoring 
you find that (x-1- 3): 1. One of two equal factors of 
is called its square root (see SQUARE Roor). In 


+4 must equal the square 
и of l is either 1 or —1. So 
I hen x» —3 or х= —5. This 
i0 x*oF8x--15 is (—3, —5}. 
se a formula developed by 


he formula: 


equation (x-4)* = 
of 1. The square 
=l orx+4+= —! 
that the solution sc! 
A third method is t 


maticians. Here 15 


—b + ү12— aac 
ا‎ 


2a 
сап obtain the coeflicients а, b, and c from any 
adratic equation put in the form ах хс 0. Sub- 
fing these numbers in the formula will give you 
value of x. In the formula, the symbol + means 


or negative. It also shows that there will be 
foots to the equation. 


History 


Chinese, Persians. and people of India used 
thousands of years ago. The Babylonians may 
known something about it. The first definite evi- 
e of the use of algebra appears in the writings of 
mms, an Egyptian mathematician who lived about 
ов.С., or earlier. Much later, the Greeks contributed 
* the carly development of algebra. Diophantus, a 
Sek mathematician who lived in the A.D. 200's, used 
al symbols for unknown quantities. He also used 
айс equations. Diophantus has been called “the 
ler of algebra.” 
| The Arabs made many contributions to the study of 
on They used positive and negative signs and de- 
Ped fractions much as they are used today. During 
800%, the Arabs introduced the zero from India. 
us was one of the greatest advances in the history of 
atics. Between 813 and 833, Al-Khowarizmi, а 
һа a the mathematical school in Baghdad, col- 
Hi improved the advances in algebra of pre- 
à eus and Arab scholar. The Arabic word 
“ч E. ich means transposing in the sense of solving 
Гед Чоп, comes from the title of his work. The 
енн соет and poet Omar Khayyám (с. A.D. 
3) wrote a book on algebra. 
7 was little progress in algebra during the Mid- 
E Its study in Europe began in the 1500's, when 
acted аси Symbolic language of mathematics at- 
"Med to erede Many mathematicians have contrib- 
brn ce ater development. The earliest work in 
theo ntered on the solution of equations as a matter 
ty. The later directi 
Bor abstra, ег direction of algebra has been toward 
throughout ct extension of many of these discoveries 
mathematics. HOWARD F. FEHR 


non, icles in Wort Boox include: 


al 
Descart Mathematics Number 
Pactor 9% René Newton, Sir Isaac Omar Khayyám 


E. Subtraction 
F, a 


G. Division 
H. Factoring 


How does the use of a variable help solve mathemati- 


cal Срна = 
low may an equation be compared to а balance? 

What is meant by the roo! or root: of an equation? 

Explain how numbers in algebra can indicate both 
size and direction, 

What is the rule in algebra for multiplying positive 
and negative numbers? 

How are two like variables with exponents multiplied? 


For example, (5y*)( 351). 

How is a function shown on à phe 

Explain the meaning and use of the Commutative Law 
of Multiplication. 


What methods are used to solve quadratic equations 
in one unknown? 
Where does the name algebra come from? 


ALGECIRAS, Ax juh SEER us, CONFERENCE was а 
meeting held at Algeciras, Spain, in 1906 to discuss the 
Moroccan question. All the great powers sent represen- 
tatives. The weakness of the sultan's position made 
Morocco a center of international rivalry. In 1902, Italy 
agreed to let France extend its control over Morocco. 
France agreed, in exchange, to support Italian aims 
in Libya. In 1904, England upheld the French protec- 
torate over Morocco in exchange for a free hand in 
Egypt and the Sudan. These bargains left Germany 
out in the cold. Because Germany at this time con- 
trolled one fifth of Morocco's trade, the loss was serious. 
Germany brought on a crisis in 1905 by insisting upon 
Morocco's independence and upon equal trading rights 
for all nations in that country. War seemed likely. The 
Algeciras Conference was called to avert it. At the con- 
ference, Germany won the maintenance of Morocco's 
“Open Door." But France received police powers and 
trade advantages that finally gave it almost complete 
control. See also Мовоссо (History). Dwiour E. Lee 

ALGER, HORATIO (1834-1899), an American author, 
wrote a famous series of books for tem Ца е al- 

from tattered poverty to riches and respecta- 
Бу. This *rags-to-riches" theme became а symbol 
and a myth. Alger wrote more than 100 books, includ- 
ing Ragged Dick (1867), Luck and Pluck (1869), Sink or 
Swim (1870), and Tattered Tom (1871). 

Alger was born in Revere, Mass., and was graduated 
from the Harvard Divinity School. He became a 
minister of the Unitarian Church in 1864, but resigned 
after two years and went to New York City to write. 
Here his association with penniless boys in the street 
gave him the background for his books. Gronor E. BUTLER 
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ALGERIA, al JEER ih ий, is a North African te 
of the French Republic. 1 country is № 
between Morocco on the west and Tunisia on thee 
A narrow strip of fertile farms, vineyards, and 
lies along the Mediterranean Coast. But in 
shifting sands of the Sahara desert cover seven e 
of the country. Algiers is the capital of Algeria, 
ranks as its largest city. 

About 88 of every тоо Algerians are Arab or Bete 
Moslems. About a million Frenchmen have 
Algeria since France conquered the country in 
The architecture, customs, anci clothing reflect ance 
Moslem traditions. A strong European influence si 
in modern buildings, industries, апа transporta 
systems, especially in the north 

Most Algerians earn the living by raising crops of 
herding livestock. Algeria ranks among the lea 
countries in growing olives and in raising grapes 
wines. People cannot live on most of the great, a 
Sahara. But they grow dates and other tropical fruits 
a few fertile places called oases. During the 1950 
geologists found petroleum deposits in the Saha 
desert. 


The Land and Its Resources 


Location and Size. Algeria faces the Mediterranea 
Sea along the northern coast of Africa. The Color M 
shows that Tunisia and Libya border Algeria on if 
east. Niger, the Republic of Mali, and Машїш 
lie to the south, and Spanish West Africa and Mom 
to the west. Algeria, with an area of 919,590 squat 
miles, is more than four times as large as France. 

Land Regions. The Atlas Mountains stretch acro 
northern Algeria parallel to the sea. These mountais 
divide the country into three e ographic regions: (® 
Mediterranean Zone, (2) the Steppes and (3) " 
Saharan Zone. NU 

The Mediterranean Zone is also called the Tell, or 
Tell Atlas. The Arabic word tell means hill. Most oft 
people live and work on this narrow strip of land 
Tell is only about 100 miles wide and 620 mile ; 
but its rich soils support most of the country’s ur 
nearly all the forests. Vineyards and olive groves” 
the slopes of the many hills. Orchards and re 
grain crops and vegetables nestle in the valleys: / 


FACTS IN BRIEF ———_ 
erritory 0 


yf the 


Form of Government: North African t 
French Republic. 

Capital: Algiers. 

Divisions: Five territories; 15 department 

Head of State: President of France. eR: 

Area: 919,590 square miles. Greatest distante: 
south) 1,190 miles; (east-west) 1,120 miles. 
620 miles. 

Elevation: Highest, 9,852 feet above 
the Ahaggar Mountains; Lowest, 167 feet 
at Chott Melrhir, a lake. 

Population: 9,529,726. Densily, 10 persons t 
mile. Distribulion, rural, 77 per cent; urban, 

Chief Products: Agriculture, barley, 
grapes and olives), oats, vegetables, whe 
iron ore, petroleum, phosphates. 


Coast "" 


Tahat # 


sea level, ad 
geal" 


below 


o the 
23 per C 
fruits (63 рей, 
at, wine. Minit 


the 
Camel Caravans Supply Transportation through ous 
desert in Algeria. Caravan routes across the desert 5 ҮТИ 
of years old. The Sahara covers about seven EE 
Jean 


cities are in the Mediterranean Zone. A number 
of bays provide good harbors for shipping. 

The Steppes are the high plateaus of the Atlas Moun- 
wins. Grasses grow over most of this dry region. Herds- 
men tend cattle, sheep. and goats on the plateaus. 
Farmers harvest = grass on the Sa "e use 
in papermaking. From ап average altitude of 2,800 
gp land x. south of the Steppes to the high 
ranges of the Saharan Atas. 

The Saharan Zone includes the southern ranges of 
the Saharan Atlas, thousands of square miles of shifting 
ands, and the highest mountains of Algeria, the 
Ahaggar Mountains. ‘I ic Saharan Zone has remained 
sparsely populated, because it has almost no water. 
Small villages may be seen in the oases, where the 
people grow vegetables, dates, and other tropical fruits. 
See Desert; Oasis; SAHARA. 

Rivers. Most of Algeria’s rivers rise in the northern 
slopes of the Adas Mountains in the Steppes region. 
Ihe largest river, the Cheliff, has its origin in the 
Saharan Atlas. It flows 450 miles before emptying into 
the Mediterranean. The other chief rivers also flow 
into this sea. They include the Kebir, Sachel, Sey- 
bouse, Sig, and Tafna. 

Natural Resources. Algeria has limited natural 
resources. Most of the land suitable for farming lies in 
the narrow coastal region. The forests, which also grow 
near the sea, cover about 9,000 square miles. The most 
common trees include Aleppo pines, evergreen oaks, 
cedars, and cork-oak trees which yield cork, the leading 
forest product. The coastal waters support a fishing 
industry whose catch consists chiefly of anchovies, sar- 
sprats, tuna, and shellfish. The people also dive 

ponges and collect corals along the coast. 

The Atlas ranges and plateaus have most of the 
"Unis mineral deposits. These include iron ore, 
Eon zinc, lead, antimony, copper, tung- 
E айа enki In 1956 ana 1957 
зра Sahata region locate natural-gas 
Bud and in 2 Dod ae a at Ejelé, Hassi Mes- 

ih ebel Bergha region. 

1 idee: the Mediterranean Coast resembles 
i T mea California. Temperatures seldom rise 
in E: . ^ summer, and rarely fall below 25°F. 
bis edel tl 5 Atlas Mountains, summer tempera- 
about aE ^s out 70°F., and winter temperatures 
ranges und M now often covers the high mountain 
around a high ay. In the Sahara, temperatures average 

gh of 93°F. and a low of 40°F. Rainfall in 


€ north ranges betweer i 
: 'en 18 and 30 inches a year. Most 
of the Sahara has little rain. : ў 


Life of the People 


T 
ate iris plo: About 88 of every 100 persons in Algeria 
include derer Arabs or Berbers. The Berber tribes 
Most of th abyles, Tuaregs, Mozabites, and Aurasis. 
long chief Moslems are of French descent and 
70,000 i Y to the Roman Catholic Church. About 
Algeria дыт also live in Algeria. All the people of 
ost Ale French citizens, 
Wear fie belong follow the European way of life. They 
Moslems Pean clothing in the cities, although many 
Moslem Т refer the flowing Arab dress. A number of 
10 the an Отеп still wear a veil and a hood according 
“ent customs of purdah, which keep women 
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hidden from the sight of men. In the Sahara, where 
many nomadic, or wandering, tribes live, nearly all the 
people wear traditional Arab clothing. See Aran 
(Clothing); BERBER. 

Cities. The larger cities, such as Algiers, Constantine, 
and Oran, have many modern buildings and housing 
projects that give them a European appearance. Mos- 
lems in the older parts of the cities usually live in 
casbahs. "These sections surround old Arab forts or 
palaces of former Arab rulers. The narrow streets of the 
casbahs are crowded with open shops and vendors 
selling rugs, jewelry, and other products made by the 
people. Most of the smaller towns have a mixture of 
European and Islamic architectural styles. See AL- 
GIERS; CONSTANTINE; ORAN. 

Country Life. Most of the people along the Mediter- 
ranean Coast are farmers. Europeans own the largest 
farms, hiring laborers to work for them. Most houses in 
the villages are built of brick. clay, or stucco. The 
villagers usually keep a few animals in the courtyards 
which form parts of their homes. In the 1950's, the 
French government successfully promoted a rural 
modernization and electrification program. 

Rural communities in the mountainous areas usually 
stand on hillsides and have homes of brick and stone. 
The men spend much time away from their villages 
herding sheep, goats, and cattle. Houses made of clay 
or brick stand close together in villages near the 
Sahara. The people build many of them without win- 
dows to keep out the heat. Nomads live in tent com- 
munities which they move from time to time as grazing 
conditions change, along with the water supply. 


Work of the People 


About 77 of every 100 European Algerians live in the 
cities. About the same pro- 
portion of Moslems live in 
the country areas, working 
chiefly in agriculture. Most 
of the Europeans are mer- 
chants, professional people 
or government employees. 
They own nearly all the 
industries. Most Moslems 
work as laborers, mer- 
chants, farmers, or herds- 
men. In the late 1950's, 
the French government 


lies in the northwestern part of Africa. The area of the 


Meere fourth that of the United States. 


country is about one 


1 INCH 21,200 MILES 
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confiscated or bought land from the Europeans for re- 
distribution among Moslem farmers. 

Agriculture. When Rome ruled the ancient world, 
Algeria (then called Numidia) gained fame as a grain 
center. Farmers still grow wheat, barley, and oats. But 
tropical fruits and such vegetables as potatoes, arti- 
chokes, beans, peas, and tomatoes now outrank grain 
crops in importance. The production of citrus fruits, 
figs, and dates earns an important share of the agricul- 
tural income. Algeria stands among the world's leading 
suppliers of olives, and also raises almonds and pome- 
granates. The golden Algerian dates called Deglet Nur 
(date of the light) are popular in all parts of the world. 

Algeria ranks as one of the world’s leading wine 
producers, About 900,000 acres of vineyards supply 
grapes for the country’s famous wines. Other agricul- 
tural products include cotton, tobacco, corn, and 
esparto grass. Moslems raise nearly all the livestock. 
They supply sheep, goats, cattle, and hogs for local 
consumption. The lack of water has always hindered 
Algerian agriculture. Reservoirs, river dams, and under- 
ground springs irrigate only about 500,000 acres. 

Manufacturing and Processing account for about 
three tenths of Algeria’s income. Leading industries 
include food processing and the manufacture of such 
chemical products as paints and phosphates used for 
fertilizer. Algerian manufacturers also process wool and 
cork, and produce textiles, glass, building materials, and 
paper and tobacco products. 

Mining. Iron-ore mining leads in importance. But 
petroleum production gained rapidly during the late 

1950's with the discovery of oil fields in the Sahara. 
The wells at Hassi Messaoud began producing in 1958. 
The Atlas ranges also supply oil, as well as most of the 
other minerals produced in Algeria. These include phos- 
phate rock, coal, marble, zinc, lead, antimony, copper, 
tungsten, gypsum, salt, and silver. 

Exports and Imports. Algeria receives nearly four 
fifths of its imports from France. About three fourths 
of its exports go to France. The country’s total imports 
far exceed its exports. Algeria depends on France for 
most of its manufactured goods and for much of its 
food. It exports handicrafts and some agricultural and 
mining products. 

Transportation. Algeria has more than a hundred 
airports and airfields. International flights serve Algiers, 
Oran, Bóne, and Aoulef. Over 10,000 miles of high- 
ways and nearly 40,000 miles of dirt roads and trails 
cross the country. Railroads use about 2,800 miles of 
track. Algeria has more than 20 seaports, but three of 
them—Algiers, Вӧпе, and Oran—handle about four 
fifths of the traffic. 

Communication. Oran and Algiers print most of the 
countrys newspapers, periodicals, and books. The 
majority of these publications, as well as all official 
documents and schoolbooks, appear in French, Al- 
geria's official language. Radio stations broadcast in 
French, Arabic, and the Kabyle dialect. 


Education 


Schools. Algeria’s school system includes about 2,500 
public elementary and 50 secondary schools. About 
650,000 children attend these schools. Moslem and 
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Christian children have gone to the same Schools фу» 
1949. Six normal schools and three special centers is 
teachers. The University of Algiers ranks third in i 


in the French Community, with more than Ги 
students. Algeria also has many vocational and techs 
cal schools. 

Libraries and Museums. Libraries in Algiers, One 


and Constantine preserve manuscripts in Arabic, Tei 
ish, and Berber. Many of (hese manuscripts æ 
masterpieces in the arts of calligraphy (decorative pee 
manship), binding, and illumination (decoration), e 
ISLAMIC ART. 

The Museum of Antiquities in Algiers displays ine 
esting collections of ancient Roman sculpture, cols 
and medals. 


The Arts 


The Islamic religion has greatly influenced the 
architecture of Algeria. The country has many beau 
domed mosques (Moslem houses of worship) and slender 
minarets (towers from which the muezzins, or criers, Й 
the people to prayer). 


Musicians have kept alive the exotic, dreamy mé. 
odies of the Arabs and Berbers. They often play thee 
tunes on lutes or on various instruments similar to the 
zither. Moslem craftsmen make rugs, jewelry, earth 


ware, glassware, inlaid furniture and dishes, bras 
lamps, and coffee sets. 


Government 


In September, 1958, Algerian voters approved tle 
new constitution of the Fifth French Republic. Unde 
this constitution, Algeria is а North African territo 
within the French Republic. ihe president of the 
French Republic is also the head of state in Algeria. А 
Delegate General represents the French government 1 
Algeria. He has full civilian and military powers am 
directly responsible to the French premier. Algeria 
voters elect 71 deputies to the French National Азат 
Ыу from 18 election districts. At least two thirds 
deputies must be Moslems. 


History 


Early Times. The Berbers, the most ancient p 
of North Africa, probably lived in Algeria a$ e 
prehistoric times. Historians know that the sealame 
Phoenicians visited the Berbers about 1200 B.C» "Ù 
showed them how to use iron and bronze (see ANGE 
Civmization). The Phoenicians founded a num 
colonies on the coast, including Carthage, опе 0 К 
most famous ancient cities. Carthage lay in what x 
Tunisia, but it ruled the western part of te ^ m 
African coast, including present-day Alger 
CARTHAGE). 

Roman Rule. In 146 B.C., the Romar рх 
Carthage during the Third Punic War je of te 
Wars). The Romans gradually gained cont? 
entire North African coast. In 46 B.C.» 
Algeria the Roman province of Numidia (s 
During most of the Roman rule, which last e 
400 years, the country enjoyed peace and pr e 
Agriculture prospered, and wealthy cities gn 
along the coast. 00%; ай 

The Roman Empire declined in the А.Р. 3 of th 
internal disorder, caused chiefly by revolts 
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Fort Flatters........ 
Fort Laperrine (Taman- 
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Fort Polignac. . . 
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Mers-el-Kébir, 4,332 
Miliana, 5,983 
Mostaganem, 60,186. 
W'Sila, 8,645 i 
Nemours; 6,148 
Oran, 299,008 
(*322,145) 
Orléansville, 40,432 
Quargla, 6,456 
Philippeville, 70,406. 
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Vendors Sell the Products 
= the country in the market 
Ploces of Algeria's cities. The 
open-air markets are usually 
соед in the old Arab sections 
З the cities, Shoemakers in the 
d Places use simple tools 
зе hand labor to produce 
!wear for sale, 


peo) CN 
м еа among the tribes, weakened the 
dals when the rua Algeria easily fell prey to the Van- 
North Africa d Swept down from Europe and invaded 
tribes deviate (see VaNDAL). By 440, the Vandal 
Dearly а ie ea country. "Their rule continued for 
Arab e re years. 
fel to Ут During the 600's, all North Africa 
Princes dms notae from Arabia. The Berber 
forced them ee i resistance, but the Moslems finally 
slamic faith Newt ae their rule and to adopt the 
\rabs, and the т Algeria prospered under the 
livestock her did ople again turned to crop raising and 
oori: A 
Swept a РЧ, Oriental and Saharan nomads 
the farms "es country in the 1000's. They destroyed 
livelihood and Pastures, depriving the people of their 
Ders living ruining the country. As a result, many 
“Ventually E near the coast turned to seafaring, and 
Were also Sled oe Ihe power of the Berbers, who 
Africa and ac the Moors, spread through North 
of Southw, n to Europe. The Moorish domination 
taken PT Europe, especially Spain, began to 
! after the Spani: pecially Spain, Degen 
“1 Eon United i Spanish kingdoms of Castile and 
tiven the Мо п 1479. By 1492, the Spaniards had 
ors from Spain. The Moors returned to 
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Jean Marquis, Magnum 


Africa and set up the Barbary States. These states 
threatened the shipping of other countries for more than 
300 years. See BARBARY STATES; Moor; SPAIN (Moorish 
Control; Union of the Independent Kingdoms). 

Turkish Domination. In the early 1500's, Spain 
gained a foothold in Algeria. The Spaniards seized 
several coastal cities, including Oran, and built a 
fortress on a small island near Algiers. 

The Algerians turned to Turkish corsairs, or priva- 
teers, for help (see PRIVATEER). The Turks took over 
the country in 1518, and set up an “Algerian Regency.” 
A Turkish bey, or governor, at Algiers ruled the area. 
But Algeria was a Turkish regency in name only, be- 
cause the strong, independent spirit of the Arab, Berber, 
and nomadic tribes made centralized government al- 
most impossible. The Spaniards kept Oran, but even- 
tually abandoned this last foothold in 1792 after years 


of struggle. 
French Rule. The Barbary States, including the 
Algerian Regency, fought the naval powers of many 
nations during the 1700's and 1800's. Great Britain, 
the United States, and France were among these 
nations. In 1830, France sent an expedition to pacify 
the turbulent tribes along the coast and in the interior. 


The French naval force seized Algiers and deposed the 
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Turkish bey. The French also gained control of some 
other coastal towns. But they could not win all Algeria, 
chiefly because of the resistance of Abd el-Kader, an 
Arab chief and leader from Mascara. He fought the 
French from 1832 to 1847, when he finally surrendered. 

Within the next 10 years, French armies gained con- 
trol of much of central Algeria. In 1871, France replaced 
military rule with a civil administration. In 1875, 
Algeria for the first time sent senators and deputies to 
the French Parliament. The country gained some 
measure of self-government when France reorganized 
the method of administration in 1898. The new system 
provided for an elected assembly. By 1902, France had 
annexed the huge Saharan section of the country. 

The 1900's brought developments that changed the 
economy of Algeria. Transportation improved with 
road and railroad construction. Agricultural production 
increased with the adoption of mechanized farming 
methods. Manufacturing and mining expanded. 

World War II burst upon Algeria when the Allies 
invaded North Africa in November, 1942. For the story 
of Algeria's part in the war, see WorLD War II (The 
North African Campaign). 

Unrest. In spite of some economic progress, Algeria 
remained a poor country after World War II, chiefly 
because it had few natural resources. This poverty, 
along with poor housing and severe unemployment, 
created growing unrest among the Moslems. Their re- 
sentment of the French deepened after the government 
confiscated some Moslem lands and gave them to 
French settlers, 

France introduced important political reforms in 
Algeria during the late 1940's. For example, the 
Organic Statute of 1947 gave French citizenship to 
all Algerian Moslems and created an Algerian Assembly 
in which Europeans and non-Europeans had the same 
number of representatives. But these reforms did not 
pacify the Moslems. 

The Algerian Revolt. In 1954, the discontent erupted 
in a widespread rebellion. France sent about 500,000 
troops to put down the revolt. The French also tried, 
but failed, to negotiate with the rebels and to appease 
them by political and economic reforms. The rebel 
forces, estimated at between 20,000 and 30,000 men, 
used guerrilla tactics chiefly, and operated in groups 
of from 10 to a few hundred. They raided towns, blew 
up bridges, damaged transportation and communica- 
tion systems, and ambushed French convoys. 

In 1958, French Algerians formed a Committee of 
Public Safety and joined with leaders of the French 
Army in Algeria to take over civil control of the coun- 
пу. They started a movement that helped make 
General Charles de Gaulle premier of France. In Sep- 
tember, 1958, Algerian rebels formed a “Provisional 
Government of Algeria” in Cairo, Egypt. But, in a 
special election, a large majority of Algerian voters 
approved a new French constitution prepared by De 
Gaulle. The constitution gave Algerians more control 
of their internal affairs. Moslem women were allowed 
to vote for the first time. De Gaulle’s five-year reform 
plan called for revised election laws to give Moslems 
better representation. It increased the number of 
Moslems working in government jobs, boosted Algerian 
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workers’ pay, redistributed land among Modes 
ers, and offered free public education to ай 
It also provided for industria! expansion to redas 
employment. France also approved measures 

visional Algerian self-rule. 

But the fighting continued. Ву 1960, French ё 
said about 120,000 rebels, 10,000 French troops, 
European and 12,000 Moslein civilians had § 
killed in the fighting. 

In April, 1961, four Frenc! 
cessful mutiny in Algeria. of them were 
oned, and two, who fled, were sentenced to d 

Peace Talks between French and Algerian reb 
resentatives finally opened on May 20, 1961, at B 
les-Bains, France. France then declared И мой 
serve a cease-fire, and ordered its troops to fire g 
self-defense. But the Moslems continued to fight 
talks soon became deadlocked. They were susp 
later to allow the two sides to seek a solution @ 
deadlock. Janes $. On 

Related Articles іп У/овт.р Book include: 


venerals led an 


Algiers Berber Olive 
Arab Constantinc Oran 
Barbary States Numidia Sahara 
Outline 

1. The Land and Its Resources А 

ll. Life of the People VI. 
1. Work of the People VII. His 
IV. Education 

Questions 


What people first lived in Algcria? a 
What region is most important to Algeria’s econ 
Why did the United States and other countries 
the Berbers in the 1700" and 1800's? 28 
When and why did Berbers adopt the Islamic ШШ 
In what two agricultural products does Algeria 
among the world's leaders? 
What new-found wealth does the Sahara cont? 
What brought about the outbreak of rebellion in * 
What was Algeria's name in Roman times? | 
What provisions, started in 1958, were include 
five-year plan of reform for Algcria? 


ALGIERS, al JEERZ, or (in French) ALG* 
ZHAY (pop. 361,285; alt. 200 ft.) is the сар 
Algeria and a port on the Mediterranean Sea. Е 
cation, see ALGERIA (color map). Algiers was ® 
in the 900's. It was the chief city of the Moors! 
days of their African empire. The city is spread т 0 
side overlooking the Bay of Algiers. The m on 
covers the lower part of the hill. The old Me 
tion, farther up, is usually called the Casbah. It б 
for the casbah, or citadel, that stands оп top O i 
The crowded tenements of this section stan 
hives along the narrow alleys. JANE p 

ALGINATE. See Fier (Vegetable Fi Бер A 

ALGOL, AL gahl, is a well-known variable M 
star that grows dimmer and brighter at mo) 
fixed intervals. Algol gradually loses about № 
of Из normal brilliance during а period 9 E ۴ 
hours. During the next five hours, 1t slowly e 
original brightness. After almost three аы f 
process begins again. This is repeated ove 
with remarkable regularity. 

Algol is a typical double star of the rd 
eclipsing binary. It consists of two stars that rev" od 
each other, one being larger but fainter than 


brighter star. Such 


part of the con- 
second magnitude 


ir is three times that of 


one-fifth larger 


is about 


ot xar OF stars are 


t. Another star in the 


fa Algol is nearly 100 light- 
са ANTHONY FEDERER, J 
Doune У ECLIPSE 
ALGOMAN REVOLUTION. See GroLocov (table, 
Earth H 
ALGONKIAN, ALGONQUIAN. See INDIAN, 
an (North А Indian Languages) 
ALGONKIAN SYSTEM | system of rocks formed 
he Proterozoic | For this era, see GEOLOGY 
Outline of Ea History) 
ALHAMBRA, al HA ih, is an ancient palace and 
Granada, S built by the Moors between 


1 1354. Schol 
f Moorish 


bra lies 


nsider the palace the finest 
[he chief beauty of 
ich decorations covering the 
s and halls. Plaster moldings interlaced with 
1 painted ed and blue and gold, cover 


Europe 


ls and ceiling iinscots of green and yellow 


I'he floors are marble. Foun- 
rds and inner gardens. The 
ts great fountain is famous. 
gs of nightingales add to the 


lower wa 


kle in the cor 
' Lions wi 


A 
lowers, and the 


[һе Moorish kings of ( 

ite of an older fo: 5 
word for the r 

sof which the outer 

this wall. The 


ınada built the Alhambra on 
The name Alhambra is the 
It probably came from the red 
wall is made. Thirteen towers 
wall encloses the 35 acres on 
ì the palace and its grounds stand. 
* Alhambra was the last stronghold of the Moors 
ee the Christians in Europe. In 1492, it was cap- 
"d by the armies of the Spanish rulers, Ferdinand and 


The 
ч cee at Granada, Spain, has been praised for 
Г eauty by Washington Irving and many other writers. 


Isabella. A int Atha ars in W 

ingtor g's 71 { z 
See also Ist amie Акт; Mox 
ALHAMBRA, Са × 

residential and ma ۱ 

the far s Мо aa Gra ۶ 1 

city lies at the ext Э 

Valley, about f сз j I ^ 

For location, see CALIFORNIA à 
Alhambra's factories кі 1 

machinery, steel products, ах 

The city was founded in 1881 a к к 


It has а council-manager 


NIZAM 


ALI, SIR USMAN. ^ HyDERARA 

ALI BABA, AL æ ВАН buh, was the he (as 
called **Ali Baba and the Forty T! the Ага 
Nights. Ali Baba lived in a town ir 7 
saw 40 robbers entering а cave by iss 
word, “Open Sesame Baba entere с CAN і 
this password, and found it filled with the bbe 
treasure, He revealed his discovery to his brother, Kas 
sim. who also wanted to see the cave. However Kasim 
forgot the password after ente the cave, and could 
not get out. The thieves discovered him and murdered 


murder Ali Baba 


him. The thieves then decided to 

Thev concealed themselves in oil jars which their cap- 
tain brought to Ali Baba's house. But a slave girl named 
Morgiana saved Ali Baba's by pouring boiling « 
into the jars where the thieves had hidd Sec al« 


ARABIAN NIGHTS. 

ALIAS, AY lih us, is the 
is not the true name of the 
Morgan, alias Harry Ni 
proper legal desc ription 


gal term for a name whic 
person who uses it. Hi 
Paul И 


for a man whose truc name was 


t would be the 


Henry Morgan and who had also « alled himself the 
other names at various times 
vhere, is 


ALIBI, AL uh by, а Latin word that means ¢/ 
the legal term for the defense made by an accused px 


son who declares that he was “somewhere else 
the crime was committed. If the 
this, he is said to have d an 


’ when 


accused person proves 


establishe alibi 
een 1248 ond 1354, is con- 


oorish art in Europe. 
Burton Holmes, Ewing Galloway 


This fortified palace, built betw 
sidered the finest example of M 


ALIDADE 


ALIDADE, AL ih dayd, is a measuring instrument 
used in surveying. It consists of a telescope or other 
sighting device attached to a straightedge, or a special 
bar of wood or metal for making straight edges (see 
Prane TABLE) When a surveyor sights an object 
through the sighting device, he draws a line on a map 
placed on the plane table with the straightedge. 

A similar device is used in lookout towers to locate 
forest fires. The alidade is mounted on a circular pro- 
tractor marked off with compass bearings. А marine 
sextant, such as used for measuring the altitude of the 
sun or a star above the horizon, has a movable arm 
called an alidade. JosEPH ASHBROOK 

See also Forest AND Forest Propucts (picture, An 
Observer); PRorRACTOR; SURVEYING. 

ALIEN, AIL yun, is a person who is not a citizen or 
national of the country in which he finds himself. The 
position of aliens differs in various countries. The 
United States recognizes two kinds of aliens within its 
borders, а temporary visitor and a resident. alien. A tem- 
porary visitor is without protection under the Bill of 
Rights. Resident aliens generally enjoy the same rights 
as citizens, but cannot vote. An alien who refuses to 
serve in the armed forces can never become a citizen. 
If he leaves the United States, he cannot return. Aliens 
can be deported if they break certain laws, such as being 
an anarchist or selling dope. 

The Alien Enemy Act of 1798 gives the President the 
power “to apprehend, restrain, secure and remove" 
alien enemies during wartime. Aliens were registered for 
the first time in 1940. They must file address reports 
with the Department of Justice each January. More 
than 2,500,000 aliens register each year. Вовккт Riexow 

See also AMERICANIZATION; CITIZENSHIP; NATURAL- 
IZATION; IMMIGRATION AND EMIGRATION. 

ALIEN AND SEDITION ACTS were four acts passed 
by Congress in 1798. Two Alien Acts gave the President 
authority to banish or imprison any foreigner whom he 
thought dangerous to the government. A Naturalization 
Act required a foreigner to live in the United States for 
14 years before he could become a citizen. The Sedition 
Act imposed fines up to $5,000, and imprisonment for 
as much as five years, on persons who, by writing, speak- 
ing, or in other ways tried to arouse discontent with the 
government. 'The Alien Acts expired in 1800, the Sedi- 
tion Act in 1801. Congress repealed the Naturalization 
Act in 1802. 

The chief purpose behind the Alien and Sedition 
Acts was the desire of the Federalists to defeat Thomas 
Jefferson for the presidency. Jefferson had won the sup- 
port of many foreign writers and speakers who were living 
in the United States. President John Adams, who was 
seeking re-election, did not banish or imprison any 
aliens. Ten men were arrested for violating the Sedition 
Act. Jefferson and his friend, James Madison, drew up 
the Kentucky and Virginia Resolutions in reply to 
these laws. These resolutions, named after the state 
legislatures which passed them, declared that the Alien 
and Sedition Laws were unconstitutional. People who 
objected to the laws gave much support to Jefferson and 
his Republican party. MERRILL JENSEN 

See also AAs, Jonn (The Alien and Sedition Acts); 
KENTUCKY AND VIRGINIA RESOLUTIONS. 
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ALIENATION is a legal term for the transfer of pe» 
erty from one person to another. It is used most ofre, 
connection with the transfer of real property. Alienate 
may be brought about by sale. gift, or an act of a њ 
lature. So long as property and title have acu) 
passed from one person to another, it is correct ь 
such an act alienation. 

Alienation of Affections arises in marriage when a 
person takes the affection of husband or wife away f 
the spouse. Under the Engli 


ı common law, the hs | 


band had a property right in his wife's affections ad 
was entitled to her society and services. In most ss 
of the United States, the law permits a wife to sues | 
alienation of her husband's affections. The law has tee 
slower to recognize a similar right in the relationships 
parent and child. Јонх М.а 


ALIENIST. See Psycuiarry. 

ALIMENTARY, al uh MEN tuh rih, CANAL is а hong 
tube through which food is taken into the body as 
digested. It is about 30 feet long, or five or six times te 
height of a man. The alimentary canal is lined through 
out with soft, reddish mucous membrane. This me» 
brane is a thin tissue which contains glands that secre 
digestive fluids. Strong layers of muscular tissue aM 
make up the alimentary canal. These contract and ebs 
to force food through the canal. 

The alimentary canal begins at the mouth, and it 


Alimentary Canal and Its Parts. The diagram also includes 
part of the breathing system of the human body. 


Adapted from A Sound Body by Charters, Smiley and Strang; Maso 


1 


| 
| 


Gullet 
(Esophagus) 
Stomach 
Pancreas 


OO 


cid 

dudes the x, the esophagus, the stomach, and 
Wesnalland large intestines. Part of the small intestine, 
about 10 inches from the stomach, is called the duo- 
dum. The next 8 feet of the small intestine is called the 
‘The last part, about 11 feet long, is the ileum. 

small intestine opens into the side of the large in- 
кише through a narrow valve. The first part of the 


intestine, which looks like a pouch, is the caecum. 
The wemiform appendix is a small closed tube connected 
tothe caecum. It is $ ol an inch wide and 4 inches long. 
The section of the large intestine which extends up 
toward the liver is called the ascending colon. The next 


part, which crosses the abdomen to the left side, is the 
east colon, The descending colon is the section that 
pases downward. The last part of the intestine is the 
rectum, 


‘The pharynx and esophagus receive food and move it 
to the stomach. The stomach stores food and partly 
digests it. The small intestine completely digests the 

І food and absorbs most of it. The large intestine absorbs 
- waterand rids the body of waste. Anprew Conway Ivy 
|; See also the Trans-Vision three-dimensional color 
- lur with Human Вору; also DIGESTION. 
ALIMONY, AL uh мон nih, is the allowance a woman 
entitled to receive from her husband after a legal 
sparation. Alimony is paid during a separation and 
_ Mtera divorce. A court sets the amount. The payments 
‘wally are made in installments from the husband's 
income, but the alimony may be paid in one lump sum. 
Alimony is not usually granted when the wife is to 
for the separation. Until a case can be decided, 
judge may order temporary payments. In rare in- 
ёз, wives have been ordered to pay alimony to 
‘husbands after divorce. 
in 5 legal actions may be taken for failure to pay 
ny. The payments may be taken out of a man’s 
or he may be put in jail for contempt of court. 
he court order to pay alimony may be modified or 
ped for such reasons as the wife's remarriage, or a 
ge in the financial condition of either the husband 
wife. Joun W. WADE 
also Divorce. 
ALI, AL kuh lye, is the name of a group of strong 
that dissolve in water. They have a bitter or 
taste, and a smooth, slippery feeling to the fin- 
All alkalies contain one or more groups of oxygen 
зеп atoms, called hydroxyl, or (OH), groups. 
Chemical properties of alkalies, which are the 
9f those of acids, are largely caused by the 
T group. Alkalies change red litmus paper blue 
Mus). They neutralize acids to form salts, and 
th fats to form soap and glycerin. 
um hydroxide and potassium hydroxide are well 
ies. Sodium hydroxide, as an active lye, 
When lime is added to a solution of sodium car- 
ium hydroxide has been called a caustic 
ТО Or Caustic soda, because it reacts with living 
7. it dissolves silk, wool, and animal tissues. Im- 
um hydroxide, known as lye, is a powerful 
Eu It is useful because it reacts with fats 
ae n form substances that dissolve in water. 
' nae Ydroxide is used to purify petroleum products. 
used in making soap and certain chemicals. 
of Cturers prepare sodium hydroxide by electrolysis 
— and water, Potassium hydroxide, sometimes 


ALKYLATION 


called caustic potash, has properties like those of sodium 
hydroxide. 

In addition to sodium and potassium, the metals lith- 
ium, rubidium, and cesium have hydroxides that are 
alkalies. These are known as the alkali metals. 

Alkali is an Arabic word that originally referred to the 
ashes of the saltwort and glasswort plants. Later, it was 
used as a name for a mixture of plant ashes and water. 
Eventually it came to refer to sodium carbonate, or soda 
ash, and potassium carbonate, or potash. Chemists now 
use the term to refer only to the strong bases, but speak 
of certain other chemicals as being alkaline, or having 
an alkaline reaction. 

Alkali lands are soils that contain a large amount of 
salts that are soluble in water. A great concentration of 
these salts prevents or interferes with the growth of 
plants. White alkali soils consist mainly of sodium 
chloride and sodium sulfate. Black alkali soils contain 
sodium carbonate. Скокок L. Bust 

See also Base; Caustic; LYE; POTASSIUM; SODIUM. 

ALKALOID is one of a group of odorless, crystalline 
substances found in plants. Alkaloids include some of 
the strongest poisons and most powerful medicines 
known. Their names usually end in ine or in. Common 
alkaloids include ephedrine, codeine, and caffeine. 

‘Alkaloids resemble alkalies, and combine with acids 
to form salt. Alkalies, however, are mineral, or inorganic, 
while alkaloids are vegetable, or organic. Alkaloids 
formed in dead animal tissues are called ptomaines. All 
alkaloids consist of carbon, hydrogen, oxygen, and 
nitrogen. 

Most alkaloids injure the nervous system if taken in 
large doses. They may cause permanent paralysis of 
certain nerves, and even death. 

The fruits and seeds of many plants, and sometimes 
the roots and bark contain alkaloids. Opium, found in the 
green fruit of the poppy, contains morphine and other 
alkaloids. Cocaine comes from coca leaves. Quinine, 
cinchonine, and over 30 other alkaloids form in cin- 
chona plants. Coffee berries and tea leaves contain 
caffeine. Cacao or cocoa beans contain theobromine, 
and tobacco leaves contain nicotine. The roots of several 
species of aconite contain about a dozen different alka- 


loids. Gronok L. Busi 

Related Articles in WORLD Book include: — — 
Aconite Morphine Quinine | 
Atropine Nicotine Scopolamine 
Caffeine Strychnine 
Cocaine Ptomaines 


ALKALOSIS, Az kuh LOH sis, is a condition caused by 
the accumulation in the body of an excess of alkali, or 
the loss of more than the usual amount of acid. A person 
who has alkalosis usually has severe muscular irrita- 
bility, and sometimes convulsions. Alkalosis may be 
caused by constant loss of acid from the stomach through 
vomiting. It sometimes develops from an increase in the 
rate of breathing which occurs in some diseases and in 
high altitude regions. Alkalosis may also result from 
taking large amounts of alkalies by mouth in the treat- 
ment of stomach ulcers, or from long use of alkali prod- 
ucts. See also ACIDOSIS. , PAUL В. CANNON 

ALKYLATION, process of fuel production. See PETRO- 


том (Conversion). 
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ALL-AMERICAN CANAL 


ALL-AMERICAN CANAL is onc of the world's largest 
аюв canal. It sare from the Colorado River, 
about 17 miles north of Yuma, Ariz., and extends 80 
miles westward. It is 200 feet wide, 21.6 feet deep, and 
delivers 15,000 cubic feet of water a second to Cali- 
fornia’s Imperial Valley. Workers completed the first 
part of the canal in 1940. In 1948, they built a branch 
canal carrying the same amount of water north into 
California's Coachella Valley. Omen farm. 

ALL FOOLS' DAY. See Арип. Foors! Day. 

ALLINDIA MOSLEM LEAGUE. Scc Лол Килх; Ix- 
pta (History). 

ALL SAINTS’ DAY is а holy day in the Christian year. 
It is celebrated on November 1 to honor all the Chris- 
tian saints, expecially those who do not have days 
named for them. It was first celebrated on May 13, 
A.D. 610, as the Feast of All Holy Martyrs, when the 
Emperor Phocas gave the ancient Roman temple of the 
Pantheon to Pope Boniface IV as a church. Gradually 
the feast was extended to commemorate all saints, in 
addition to those who had given their lives for their 
faith. In the Roman Catholic Church, All Saints’ Day 
is a holy day of obligation, when Catholics are required 
to attend mass and to refrain from unnecessary servile 
work. Halloween takes its name from All Saints Day 
because October 3: was called Allhallows’ Eve, “eve 
of all the holy ones’ day." Fuscus L, Pras 

Sec also HALLOWEEN; SAINT. 

ALL SOULS’ DAY is a holy day of the Latin Rite of 
the Roman Catholic Church, celebrated on November 
2 (or November 3 if the 2nd is a Sunday). Its purpose 
is to offer prayer and masses for the souls in purgatory. 
Attendance at mass is recommended but not obligatory 
for Catholics. These masses are called “Requiem 
masses" because they begin with the Latin words, 
Requiem aeternam. dona eis (“Eternal rest grant unto 
them”). Similar days of prayer for the departed are held 
inspring in the Byzantine Ritewhether of the Catholic or 
Orthodox Church. See also PURGATORY. Fraxcis L. Firas 

ALLAH, AL uh, is the Arabic name for the Supreme 
Being of Islam, the religion founded by Mohammed. 
The word is a compound of al, or the, and ilah, or god. 
It is used to denote the Supreme Being in the Koran, 
which is to Moslems what the Bible is to Christians. 
Moslems must regularly repeat the creed: “There is no 
god but Allah; and Mohammed is the Apostle of 
Allah." See also Istam; KORAN. Curros E. Orustean 

‚ ALLAHABAD, AL uh huh BAD (pop. 312,259), a chief 
city of the state of Uttar Pradesh, is one of the holy 
cities of India. The name Allahabad means City of God. 
Allahabad lies where the Ganges and the Jumna 
rivers meet. Hindus consider these two rivers sacred. 

Allahabad serves as a trade center for products of 
the surrounding farms, especially sugar and cotton. 
Jawaharlal Nehru, one of the leaders of the Indian 
National Congress, and later Prime Minister of India, 
was born in Allahabad in 1889. In the 1900's, the city 
became the meeting place of the Indian National Con- 
gress, with headquarters in the Nehru family home. 

Allahabad was founded in the 200's m.c. Its old 
buildings include a famous mosque, called the Jama 
Musjid, and an ancient palace and fort built by the 
Mogul emperor, Akbar, in the 1500's. — Ronerr I. Crane 
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ALLAN-A-DALE, in Ensio 
Hood's band when Robin !! 
sweetheart was being forced 


ikier, pimi 
«< learned rey 


mary am oM 

Robin Hood and his men wr the Сш t wn 
her. The men brushed the ok! aighe aside, The hatag 
protested that the marriage ns for Айа and te 
maiden had not been publis! Friar Tuck, à masia 
of Robin Hood's band, а: ced the bame se 
times, and the couple was n i Tun мш 

ALLEGHENY COLLEGE is | idest college ef lhad 
arts west of the Alleghenies a: rth of the Otis Rie 
It was established in 1815 at Mc «cd ville, Ра. Theod 
is privately endowed and cocducational. Spada em 
phasis is placed on the resp lity of the шнш 
For enrollment, see Untvens: table), 

ALLEGHENY, ле. uh GA? =h, MOUNTAINS be 


part of the Appalachian mountain range of he mss 
United States. The Alleghenics extend. from omm 
Pennsylvania southward through western. Mant 
eastern. West Virginia, and vestem Virginia. The 
average height ranges from about 2,000 feet abo 
level in the north to about 4.000 feet in the mei 
Forests of oak, maple, маши‘. hickory, and cue 
grow on the rough mountain slopes. Rivers that ae 
the Alleghenies include the Allegheny, Monongallt 
Potomac, and Shenandoah (reat coal same m 
mined on the slopes of the Allcchenies in Penman 
and West Virginia. The moun(.ins were major Мене 
to settlement of the West. ГА MINE 


The Picturesque Allegheny Mountains extend in 9 1 
westward from central Pennsylvania to werten Vege 


reci n A 
1 | 
| 


CANADA 
p Bufalo 
NEW YORK 


VIRGINIA 


o 
Roanoke 


f the streams which has 


MANGHENY RIVER 


tera a د‎ nce colonial days. It rises 
n вето К ` irves across the southwest 
mmi of N \ ins to Pennsylvania. It 
СТРУ ` 1 to Pittsburgh, Pa., where 
Minima the M ст to form the Ohio. The 


hilly 
* can go up п to à point 
xh. The Allegheny and 

than 11,700 square miles 
ches are the Kiskiminetas 


x autiful, country for 


Wt De Clarion п 


Lovat Donan, Ja 

АЦЕСАМСЕ, OATH OF. See Crmizexsme (The 
A of Alegia! 

MIEGORY, 47 in literature is a story in 
МЕ the chars ppenings stand for deeper 
Mem than those a presented. The word айе 
PPP means ҮЛ. › mean more than what is 


Maly being said. A 
Wt of the reader i 
bon spoke in ап 

BL "E am the vine 


Mops animal í 
“The Fox and the ( 


llegory should hold the in- 
secs the hidden meanings 
to His disciples when He 
the branches." 

we the simplest allegories. 


ov ; is not just a story about a 
"ings out t з that people are likely to 
тэр things th have. 

"Wn New Test full of allegories, called para- 
коч allegor English include Pilgrim’s Prag- 
E Travels, and Moby Dick.  Buxtox Racor 
E ? Arsor's FAntes; FABLE; GULLIVER'S TRAV- 
жу = PARABLE; PILGRIMS PROGRESS. 

. Sce Music (Terms) 
ALLEGRI, ANTONIO. Scc CORREGGIO. 
Ю. See Music (Terms) 
NDE, az uh MAND, is a German dance 


Fand was used in this we 
sed ir s way by Bach and Handel. 
a. BARBARA, is the heroine of a popular Eng- 
^ | ottish ballad. She is sometimes called 
b 
М 


lanaj“ E ause of her beauty, and sometimes “hard- 
terse, Bon her coldness toward her lover. This 
E ‹ 1 his deathbed because she did not love 
he When = now to sec him, but gave him no com- 
ound x b the young man died. 1 
ы of the “deadbell” pierced Barbara's heart, 
Ving: “Sin, She asked her mother to make her bed, 
ta Се my love died for me today, ГИ die for 


ALEN, BOG Kxox WILSON 
r BOG OF, See Pear. 
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ALLEN, ETHAN (1705-1706), а бету patron amd woi 
kd the Gren Mounts Bove | ber cag é 
Fort Ticonderoga bue the Bevin is 


dier 


of the first important American victories of the Res 
lutionary War 
Allen was bom on Jan. 10, 17у, at Lichfield, O 


Historians know ие of his ему life. Не sened beet 


in the French and Indian War in 1747, ami trm attire 
in the New Hampihie Grants, etw Ven 

New Hampshire granted land to settlers to the wom 
but in 1764 the British decided the land belonged ы 
New York. In 1770, New York conte гоі i 
titles in Vermont were not good, aod ihat ihe экн 
must buy their land a second time 
this ruling by force. Allen and Seth Warner onganiend 
the Green Mountain Boys. They terrorized settlers frost 
New York and fought off officials (see Warsta, Ser 
The governor of New York offered a mw and of è 
pounds ($750) for Allen's arrest 

With the outbreak of the Revolutionary War in i 
Allen and the Green Mountain Boys joined the patr 
cause. Early on the morning of May 10 Alben and 
Colonel Benedict Amold led an American force of abou 
goo men in the attack on Fort Ticonderoga. They had 
little trouble subduing the sleepy British garrimor 
capturing cannon stored in the fort 

Allen then tried to invade Canada and огрене Mont 
real. Captured and held until 1778, be wrote А Ает» 
tive of Col. Ethan Allen's Captersty (1 On his release 
he petitioned the Continental Congress for Ve 
statehood, When it was refused, he negotiated v 
British to make Vermont à British province. Allen was 
accused of treason, but his guilt was never ре wed. He 
then settled in Burlington, Vt a Vea та 

Sec also GREEN MouxrAIN Boys 

ALLEN, FLORENCE ELLINWOOD ::554- T 
American lawyer and federal judge President Frar 
D. Roosevelt appointed her judge of the Ur 
Court of Appeals in 1934 In 1958 she was nar 
judge of the U.S. Sixth Circuit Appeals Court. She 
established her legal reputation in Ohio 
utilities and labor issues From 1922 to 1934. sh 
served as a member of the supreme court of Ohio. — 

Florence Allen was born in Salt Lake City, Utah, and 
was graduated from Western Reserve | niversity She 
was Berlin correspondent for The Musical Courier from 
1904 to 1906. She studied law at the L niversity of Chi- 
cago, and received her law degree from New York Uni- 


versity. Н. С. алап aer 


315 


Thr ми rronte! 


nud 


-~n 


saes 1 


———— О 


ALLEN, FRED 


ALLEN, FRED (1894-1956), was a noted American 
radio, stage, television, and motion-picture comedian. 
He became known for his dry, drawling humor and 
witty comments. He began his career as a juggler. In 
1920 he left vaudeville to appear in such musical shows 
as The Passing Show of 1922 and The Greenwich Village 
Follies. Allen entered radio in 1932. His motion pictures 
included Thanks a Million (1935), and Love Thy Neigh- 
bor (1940), the latter with Jack Benny, his traditional 
“rival.” Allen’s book, Treadmill to Oblivion (1954), deals 
with his experiences in radio. He was born Jouw F. 
SULLIVAN in Cambridge, Mass. BOSLEY CROWTHER 

ALLEN, FREDERICK LEWIS (1890-1954), was an 
American magazine editor and historian. He worked for 
Harper's Magazine, and became its editor in chief in 
1941. He became known for several volumes of read- 
able, informal history. These books capture vividly the 
flavor of American life in the 1900s. They include Only 
Yesterday (1930) and The Big Change (1952). Allen was 
born in Boston. James Woopress 

ALLEN, HERVEY (1889-1949), spent five years writing 
the historical novel, 
Anthony Adverse (1933). He 
also wrote Israfel (1926), а 
biography of Edgar Allan 
Poe. His novels sold more 
than 1,500,000 copies. 
Allen was born in Pitts- 
burgh, Pa., and was gradu- 
ated from the University of 
Pittsburgh. He studied at 
Harvard University after 
he returned from World 
War I. He later became 
a lecturer there. He and 
DuBose Heyward founded 
the Poetry Society of 


Farrar and Rinehart 


Hervey Allen 


South Carolina in 1920. BERNARD Durrey 
ALLEN, IRA. See VERMONT (Famous Vermonters). 
ALLEN, "PHOG," FORREST C. See BaskETBALL 

(Great Basketball Players and Coaches). 

ALLEN, WILLIAM (1803-1879), was an American 
political leader. He served as a Democrat from Ohio in 
the United States House of Representatives from 1833 
to 1835, and in the United States Senate from 1837 to 
1849. During the Mexican War, he was a Senate spokes- 
man for President James K. Polk. Allen advocated 
westward expansion and the occupation of all Oregon. 
He opposed Abraham Lincoln’s policies during the 
Jivil War, failing to appreciate the strength of the free- 
soil and antislavery movements. He became governor 
of Ohio in 1873, but was defeated when he ran for 
re-election. 

Allen was born in Edenton, N.C., and moved to Ohio 
at the age of 16. He attended Chillicothe (Ohio) Acade- 
my. Later, he studied law and became a prominent 
member of the Democratic party. двтнок A. EKIRCH, Jr. 

ALLEN, WILLIAM CARDINAL (1532-1594), a promi- 
nent English clergyman, defended Roman Catholic 
beliefs after the Protestant Queen Elizabeth I came to 
the throne in 1558. He was soon forced into exile. In 
1568, Allen founded a seminary in the Spanish Nether- 
lands to provide priests for the English. In 1570, Pope 
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Pius V excommunicated Queen Elizabeth, She. int 
made it a crime to become а Roman Catholic m 
England. But the college continued to supply реу М 
England. Allen was born in Lancashire, and became 1 
cardinal in 1587. JOHN T. FARRELL and Ft LTON |, бы, 

ALLEN UNIVERSITY is а coeducational schod > 
Columbia, S.C. It is controlled by the African Meth " 
ist Episcopal Church. It has a college of arts ae 
sciences, and a theological school. The university тв 
A.B., B.S., B.Th., and B.D. degrees. Allen was founded 
in 1880. For enrollment, see UNIVERSITIES AND Cte 
LEGES (table). 

ALLENBY, LORD (1861-1936), Ермомо Нин 
Нуммдм ALLENBY, served as a British commande i 
World War I. He took command of the Egyptian fy 
peditionary Forces in June, 1917, and fought againe 
the Turks in Palestine. Jerusalem fell on December f 
This made Allenby the first Christian conqueror to e 
ter the Holy City in 800 years. In September, 1918, te 
began his second campaign in the East. He captu 
the city of Megiddo on the old battlefield of Атта 
don (see ARMAGEDDON). Soon the Turks were out of the 
war as a German ally. Both Palestine and Syria wee 
won for the Allies. 

Allenby was born in Suffolk, England. He entered 
the army in 1879, and served in Bechuanaland in 1094 
and in Zululand in 1888. Не also fought in the Bor 
War. Allenby became field marshal in 1919, and was 
made a peer. He took the title of Viscount Allenby û 
Megiddo and Felixstowe. He served as high comm 
sioner of Egypt from 1919 to 1925, and showed gi 
sympathy for the Egyptian causc. ANDRÉ MAUS 

ALLENTOWN, Pa. (pop. 108,347; alt. 255 ft) ва 
busy industrial city in the eastern part of the state. The 
Allentown area ranks next to Philadelphia and Pitts 
burgh among Pennsylvania manufacturing pe 
The city lies on the Lehigh River, across from Вей 
hem. For location, see PENNSYLVANIA (color тар). . 

More than 300 manufacturing industries operate 
the city. Allentown is noted for the manufactur е 
motor trucks and buses, machinery and tools, electron 
equipment, electric appliances, cement, woven 2 
knitted textiles, cigars, shoes, foodstuffs, and e 3 
variety of metal products. Several railroads, anna : 
bus lines serve Allentown, аз well аз a system o i 
ways, including the northeastern extension of the 
sylvania Turnpike. 

а is the home of Cedar Crest College 1r 
Muhlenberg College. It has a symphony em an 
an opera company. The Municipal Rose Gar i 
Trexler Memorial Park, which has an annual ты " 
themum show, attract many visitors. The [Aller 
Lehigh County Game Preserve, 9 miles north 9 
town, has large herds of elk and other animals. 

William Allen, chief justice of Pennsylvania, diy 
Allentown in 1769, It was incorporated as к t, an 
1867. It has a mayor-council form of governmenn 
serves as the seat of Lehigh County. 3 descent 

Much of the early population was fGen п many 
Old Pennsylvania Dutch customs still preva! x (hen 
homes, making Allentown a center of this cultur Reval" 
the British threatened Philadelphia during o 
tionary War, the Liberty Bell was carried to ‘Wout ed 
and concealed in the Zion Reformed Church. к.” 
Soldiers were also hospitalized there. BS 
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ALLERGY, AL er jih, is a disease condition caused by 
wbstances that are harmful only to persons who are 
essitive to them. Substances that cause allergy are 
called allergens. Milk, wheat, and eggs, for example, 
rank among the most healthful and widely used foods. 
Yet these foods can cause persons sensitive to them to 
safer from such ailments as hives, digestive disturb- 
ances, asthma, and stuíly noses. 

Medicines taken by mouth or by hypodermic injec- 


tions may also produce allergic reactions. Many other 
ebstances can cause allergic ailments. Substances that 
come in contact with the skin may cause skin eruptions 
in persons sensitive to them. These substances include 


{ке powder, nail polish, plastics, and the chemicals 
шей to dye shoes or clothing. One of the most important 
groups of allergens consists of substances inhaled into 
the nose and throat. These include feathers, house dust, 
pollens of various plants, and molds. The most common 
allergens are substances with chemically large mole- 
cules, such as proteins and polysaccharides, or complex 
sugars. The tissues of plants and animals produce these 
substances, Some inorganic chemicals of smaller molecu- 
lar weights may also cause allergic diseases. They 
usually produce the skin-eruption type of allergy by 
contact with the skin. 

The study of allergic diseases is a comparatively recent 
branch of medical science. Scientists continually con- 
duct experiments to learn more about the causes of 
allergies and the methods of treating them. Many dis- 
cases, the causes of which were once unknown ог 
misunderstood, are now believed to be caused wholly or 
partly by allergies. 

Allergic Disorders. Hay fever is one of the best-known 
allergic disorders. Other illnesses for which doctors 
blame allergens include asthma, or wheezing and difficult 
breathing; hives, or itching swellings on the skin; 
ma, or a breaking out on the skin; conjunctivitis, or 
inflammation of the membranes of the eye; digestive 
disturbances including nausea, diarrhea, and abdominal 
pain; and some migraine headaches. 

Allergists, or specialists in the field of allergy, believe 
The allergens may affect almost any internal organ. 

ey also believe that about т of every 10 persons suffers 
эва ог major allergic symptoms. As many as 
bigs 10 persons have shown some sort of allergic 
PX lon during their lifetimes. Of course, allergies do 
Peed all illnesses. Even if allergy plays a part in a 
la. illness, it may be only secondary to the main 

"se of the illness, 


ewe Persons. The tendency to have allergic 
a Sim of certain types runs in families. One person in 
may he may be periodically affected by hives, another 
ever m eczema, another may have asthma or hay 
The nd still another may have digestive disturbances. 
forms d e individual commonly will have different 
, allergy at different stages in his life. 
an typical sequence begins with eczema in babies 
бар head children, At the age of 3 to 6, the eczema 
hay сма and the children begin to have symptoms of 
Parents h, Later on, they may have asthma. If both 
have an ‘ave allergies, the children are most likely to 
allergy M But doctors cannot predict when the 
last, or ill begin, how severe it will be, how long it will 
What the allergens may be. The child inherits 
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Some allergic persons are more nervous than normal. 
However, doctors usually cannot determine which came 
first, the nervousness or the allergic symptoms. Cer- 
tainly a person suffocating with an attack of asthma is 
bound to be upset. Nervousness makes most allergic 
conditions worse. But it also aggravates almost any 
illness to some degree. 

How Allergy Develops. Scientists do not yet thor- 
oughly understand just how the body of an individual 
becomes sensitive to a substance that is harmless or even 
wholesome for the average person. At first, the body of 
the individual is not harmed by coming into contact 
with the substance. After a varying interval of time, 
usually longer than a few weeks, the body becomes 
sensitive to it. Then, after a time, the body may react to 
even a tiny quantity of this material with an attack of 
hives, hay fever, or any of the other types of allergic 
disturbance. 

An allergy-prone person who adds a new article of 
food to his diet will suffer no ill effects at first. But grad- 
ually, he may become more and more sensitive to it. 
Finally, it may make him uncomfortable, or even sick. 
A person coming to the United States for the first time 
from Europe, where ragweed does not grow, will not 
have ragweed hay fever the first season he is exposed to 
ragweed. He might have it during the second ragweed 
season. But, if he is going to develop hay fever, it will 
probably begin in the third year he is in the United 
States. However, he may be in the United States 10 or 
20 years, then suddenly develop hay fever. 

Scientists believe that the allergen combines with a 
specific protein of the body called an antibody. This 
combination causes the cells of the body to release 
histamine and certain other toxic substances into the 
blood stream and tissues. Histamine is a substance 
normally found in the cells of the body. As long as it 
remains in the cells, it does no harm. But, when it is 
released from the cells in excessive amounts, it affects 
the blood vessels and causes the tissues surrounding 
them to swell. The amount of histamine that is excessive 
is extremely small, probably about one part of histamine 
in a million parts of blood. er 

The part of the body where histamine is released de- 
termines what kind of allergicsymptoms are produced. If 
histamine is released in the nose, the mucous membranes 
lining the inside of the nose swell. This results in a stuffy, 
running nose and in sneezing. This reaction may be 
called hay fever or allergic rhinitis. Swelling of the lining 
of the bronchial tubes may produce asthma. Also, in 
asthma, the muscles of the bronchial tubes constrict 
and produce excess amounts of mucus. These three 
factors narrow the airway space of the bronchi. This 
makes breathing difficult. An oversupply of histamine in 
the blood vessels and tissues of the brain may cause the 
brain to swell. This may result in attacks of epilepsy or 
headache. But this form of headache is not common. 
The more common cause of allergic headaches is a 
blockage of the nasal sinuses in the head. This results in 
increased pressure, and pain (see Sinus). Some attacks 
of diarrhea and stomach distress result from eating a 
food or taking a drug that causes release of histamine 
into the blood and tissues of the digestive organs. The 
histamine then causes the walls of the digestive organs 
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to swell. The swelling results in the symptoms of the 
illness. 

Diagnosis of Allergy. Allergies often closely resemble 
other types of diseases. This may make them difficult to 
diagnose. Hay fever, for example, is often mistaken for a 
cold in the head. But it has different causes, and it is 
not contagious, as a cold is. Allergic disturbances of the 
digestive system are often mistaken for ulcers and other 
diseases. Asthma may be mistaken for heart disease. The 
earlier the doctor can prove the allergic nature of an 
illness and treat it, the more likely the patient will get 
relief. Hay fever, treated early, can usually be prevented 
from progressing to the more disabling asthma. Al- 
though a child may outgrow his allergy, the allergy is 
more likely to continue and to become worse as the 
child grows older. This results in more disabling and 
permanent change to the body. 

Search for the Allergic Causes. Even after a doctor 
knows that allergens cause a particular ailment, he may 
have to do a great deal of detective work to determine 
just what those allergens are. All sorts of things in the 
air, in the patient's home, or in his place of business 
must be suspected. Allergens can include pets that shed 
feathers or dandruff; cosmetics and perfumes; the stuffing 
and padding in bedding and upholstery; dyes used in 
treating furs and clothing; medicines; insecticides; foods; 
molds; pollens; insects; and a great many other kinds of 
materials. 

An extremely small amount of substance can produce 
allergy in a highly sensitive person. This makes it easy 
to overlook the cause of the difficulty. But, by careful 
questioning and observation of the patient, the doctor 
can often learn of possible sources of trouble. If the 
patient improves when a suspected substance is removed 
from his diet or his surroundings, and if the symptoms 
return when the patient is again exposed to the sub- 
stance, the doctor can be reasonably certain that that 

particular substance caused the difficulty. But some- 
times this method cannot prove a patient's sensitivity to 
a particular substance. Other methods of testing the 
patient's sensitivity to a particular substance are then 
necessary. 

One of the commonest methods of testing is the 
scratch test. The doctor can perform this test in his office. 
He makes a number of small, light scratches on the 
patient’s skin, usually on his arms or back. On each 
scratch he places a small amount of a concentrated 
solution of one of the substances to be tested. The physi- 
cian must know that the substances used in the scratch 
test are not so irritating that they would react on any 
person’s skin, regardless of allergic tendencies, He must 
also be sure that each substance does react on the skin of 
a person known to be allergic to it. After the substances 
have remained on the patient’s skin for a short time, the 
doctor examines the scratches. He looks for a scratch 
that has developed into a reddened, swollen, itching 
area. This reaction shows that the patient is allergic to 
the particular substance placed on the scratch. In this 
way, a patient’s sensitivity to a large number of sub- 
stances may be tested quickly and with little discomfort 
or inconvenience. Doctors may test dust, feathers, 
pollen, molds, foods, and many other kinds of sub- 
stances that might cause allergies by using the scratch 
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test. Most doctors use the scratch test before usi 
types of tests. 

In another method of testing. the doctor injects ati 
of the substance in sterile solution just under бер 
tient's skin. This method is more sensitive. Dom 
often use it along with the scratch tests to rece 
certain substances. 

Doctors use the patch test io. determine what sj, 
stances might cause skin trouble by contact. In this t 
the doctor places the substances on the unbroken dis 
He covers the skin for 24 to 72 hours. Then he оке 
the skin for redness, swelling, and small blisters, 

Food allergies may be difficult to detect by any fom 
of skin testing. The food may produce an allergic m 
action only after it has been digested. Digested food has 
a different chemical form from food used in testing, fer 
this reason, foods are often tested directly, by observing 
what effects they produce when eaten. The efes 
should be the same as the symptoms of which the perse 
complains, such as asthma, hives, or digestive di 
turbances. Avoiding the food should give relief, and 
eating the food should again cause the complains 
Some foods are more likely to cause allergies than other. 
Simple substances, such as sugar and salt, do not seem 
to cause allergy. 

Itis often more complicated to determine the presen 
of a drug allergy. Only a few drugs will react to a skis 
test. The others must be tested by swallowing them. But 
the reaction may be too severe to allow a safe ts. 
Certain drug reactions may occur as long as two weeks 
or more after use of the drug. 

Treatment of Allergies. The most obvious cure lt 
allergic symptoms is to avoid the allergens when 
possible. It is comparatively сазу for most patient 0 
avoid a particular kind of vegetable or fish, or a partic 
lar type of house pet. But many other allergens û 
almost impossible to avoid entirely. For examples û 
patient would find it very inconvenient to avoid E 
widely used foods as wheat, flour, milk, or eggs. But 
severe cases, he may have to do so. Ragweed pleg 
be avoided by a trip to Europe or the mountains, W 
ragweed is not common, But this may not be a practi 
solution. ; 

Desensitization is the usual treatment of allergic п 
actions for hard-to-avoid substances. It consists of d 
ing the patient less sensitive to the offending "s soli 
The doctor gives the patient injections of a steri d " 
tion of the substance in small doses. Then he wn 
increases the doses. The injections cause the "uie 
produce a protective substance that helps p eran 
allergic reactions. This process works well in o we 
patients and with certain allergens, but not $ 
with others. е 

Desensitization for foods can sometim 
plished by having the patient avoid those 
for a few months. The patient then begin: 
again, but in small quantities at first. He 672 
creases the quantities. Eventually he may be û 
normal amounts of these foods. In some pe 
prescribe antihistamines and other drugs (0 "° Tus 
symptoms of allergies. E 
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s in a defense 
or enemy. Members of an 

ие in the event of war or to dis- 
from attacking. One alliance 
pposing alliance to balance 
inces have been a preparation 
Germany, Italy, and Japan 
the Japanese entered World 
iance has been formed among 

ı war on the same side. For 
World War II founded the 
that were formed during the 
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x often resulted in а 
$ power. Sometimes 
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ns already fighting 
sample, the Allies in 
nited Nations. АШапс‹ 


40's and 1950's included the Central Treaty Organ- 
ization, the North Atlantic Treaty Organization, the 
Rio Pact, the Southeast Asia Treaty Organization, and 

e Warsaw Pact. WILLIAM T. В. Fox 

Sec also INTERNATIONAL RELATIONS. 


ALLIANCE COLLEGE is a coeducational liberal arts 
shool at Cambridge Springs, Pa. It offers a four-year 
major in Polish language and culture among its courses. 
It also has a two-year Technical Institute. The Polish 
National Alliance founded Alliance College in 1912, 
ind still sponsors it. l'or enrollment, see UNIVERSITIES 
AND COLLEGES (table). 

ALLIED CHEMICAL CORPORATION. See CHEMICAL 
Inpustry (table, 10 Leading U.S. Chemical Com- 
panies), 

ALLIED INDUSTRIAL WORKERS OF AMERICA, 
INTERNATIONAL UNION, is a labor union affiliated 
with the American Federation of Labor and Congress 
of Industrial Organizations. It has local unions in the 
United States and Canada. The union was organized 
in 193 ‚ When the AFL made Из first attempt to or- 
fanize the automobile and other mass-production in- 
dustries. It also includes workers in the farm-implement 
and all related industries. The union has headquarters 
at 8670 Wilshire Blvd., Beverly Hills, Calif. For mem- 
bership, see LABOR (table). — 

{ ALLIED YOUTH, INC., is an organization of high 
hool clubs devoted to the study of the causes and 
ects of drinking. The clubs also promote wholesome 
E activities. Allied Youth has more than 230 
dmn in the United States and Canada, with about 
9,900 members, It was founded in 1931. It publishes 
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The Allied Youth, and Alcoholfax. The organization ha 
national headquarters at 1346 Connecticut Ave., Wash- 
ington 6, D.C. онан ey Y 

ALLIES. Sec Wortp War I (introduction 
War II (table, The Allies; Men and Strategy 

ALLIGATOR, AL ih Gay ter, is the name of two kinds 
of reptiles related to crocodiles. The American alligator 
lives in the waters and lowlands of southeastern United 
States. The Chinese alligator is much like the American 
alligator in its habits and appearance. It lives along the 
lower part of the Yangtze River, in China. Other closely 
related reptiles are the caymans of Central and South 
America. Caymans are often called alligators 

Body. Alligators resemble lizards in their shape, but 
they have thicker bodies and tails than most lizards 
Alligators’ jaws are set with many sharp teeth. Their 
eyes seem to stick up above their skulls so that alligators 
can see above the water while their bodies are beneath 
it. They use their short, strong legs for walking but not 
for swimming. 

The skin of alligators is tough. When grown, the 
American alligator is dull gray and dark olive in color. 
A young American alligator has yellow m: i 
body, but these fade after a time. When made into 
leather, alligator hide is handsome and lasts a long 
time. For this reason manufacturers make it into hand- 
bags, ladies’ shoes, belts, and many other fine leather 
articles. 

Alligators in the past grew to be 18 feet long or even 
longer. At present, few alligators can be found that have 
reached even a length of 12 feet. Male alligators from 
11 to 12 feet long weigh between 450 and 550 pounds. 
Female alligators seldom measure more than 9 feet long, 
or weigh more than 160 pounds. 

Habits. The female alligator makes her nest of grass 
and other plants, which she forms into a pile about 
three feet high and seven feet across. She lays her eggs 
in the center of the pile, where the nest is wet. The eggs 
are white, hard-shelled, and slightly larger than hens’ 
eggs. The female alligator usually lays about 50 eggs. 
She guards her eggs from enemies. When first hatched, 
the young alligators are about 9 inches long. Many re- 
nt for Food at Night. 
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Bertram, Three Lions 
Alligator Wrestling is on exciting tourist attraction in the 
Florida Everglades. Hundreds of alligators live on protective farms 
in Florida, Lovisiana, Georgia, and South Carolina. 


main with their mother until the following spring. Dur- 
ing the first six years of their lives, both males and 
females grow about one foot in length each year. After 
this time, the females grow more slowly. But the males 
continue to grow at the same rate for several years more. 
Alligators probably live 50 to 60 years, 

In winter alligators bury themselves in mud, go into 
deep holes, or remain resting under water. Adult male 
alligators often bellow loudly. They give off a musky 
odor from glands in their heads. 

Alligators eat many kinds of small animals that live 
in or near the water, including fish, snakes, frogs, tur- 
ues, and small mammals. Large males sometimes at- 
tack dogs, pigs, or even cattle. They drag these animals 
under water to drown them, and then tear them to 
pieces. Alligators do this by grabbing hold of a part of 
their prey with their jaws and twisting until that part 
comes off. Fortunately, even the largest alligators sel- 
dom attack human beings. The muscles that close an 
alligator’s jaws are very strong. But once the jaws are 
shut, a man can easily hold them closed with his bare 
hands. Men have sometimes captured alligators in this 
way, without using any weapons. 

Alligators and Crocodiles. Alligators are often mis- 
taken for crocodiles but are different from them in some 
ways. The fourth tooth of the alligator’s lower jaw fits 
into a pocket of the upper jaw. The same tooth in the 
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crocodile fits into a groove ir 
It is easy to tell the America 
can crocodile because the А 
much broader snout. Alligators 
and active than crocodiles. I: 
tors and crocodiles are found t 
at the southern tip of Florida 
both alligators and crocodiles 
group of crocodilians. This 
crocodiles, caymans, and gavial 
be called a crocodilian. 

Where Alligators Live. Alli: 
in lakes, swamps, and rivers al: 
and on the Atlantic Coast as fa 
lina. They were also found far 
But so many were killed for th 
now they are rarely seen north of Florida. In orde i 
protect them, the hunting of alligators is forbidden й 
some parts of Florida. ў 

Because of the scarcity of wild alligators, there ae 
number of farms or “ranches” where these animaba 
kept. Here they are fed fish or « heap meat. Thousså 
of alligators have been kept on a single one of her 
farms at one time. 

Scientific Classification. Alligators belong to the ees 
Crocodilia. They are in the family Alligatoridae. Thy 
make up the genus Alligator. Currospb И. Pt 

See also CROCODILE; Gaviar; REPTILE. 

ALLIGATOR PEAR. See Avoc po. of 

ALLIS, EDWARD PHELPS. Sce Wisconsin (Faros 
Wisconsinites). " 

ALLITERATION, uh LIT ur A) shun, occurs when Ф : 
same sound starts succeeding accented olathe p 
“Peter Piper picked a peck of pickled peppers м 
sounds are examples of alliteration. The first a! 
of this paragraph has alliteration of s sounds БШ 
English poetry had no rhyme, but was held toget 
a pattern of alliteration. № А 

шс sometimes adds beauty to эташ ч 
should be used sparingly. Turo Mgr 

ALLOPATHY, uh LOP uh thih, is a method in > 
practice that tries to cure a discase by produ са 
on the body that differ from the effects of the "T 
The term is sometimes wrongly used to cover re 
practices which medicine and surgery use to cure e? 
and relieve pain. 

See also HOMEOPATHY. m 

ALLOSAURUS. Sce Dinosaur (Lizard-Hipped * 

ALLOTROPY, uh LOT roh pih, in chemitm а 
property of some elements to exist in аде ы К Е 
forms without losing their chemical identity. ail 
example, occurs in three nearly pure formi ы brittle 
graphite, and diamond. Charcoal is porous à wp 
Graphite is soft and easily crumbled. Diamo! aa 
of the hardest substances known. These three ically t 
differ in their physical properties, but chem КТ iom? 
are identical. When burned in oxygen. they rtion o 
compound of carbon and oxygen in the prop f 
one to two. Coke, boneblack, and lampblack Ж = 
considered to be additional although бош the al 
allotropic forms of carbon. Oxygen goa a disini 
tropic form ozone. Ozone, unlike oxygen: th n that û 
odor and its chemical activity is greater t тре 
oxygen. Sulfur and phosphorus are other Е: "n 
elements that possess allotropy. or 


ide of the upper jy 
gator from the Ames 
ican alligator hus а 
also much les үк 
United States ай 
cr only in the sum 
is simpler to think 4 
belonging to the ge 
> includes айю 
Any one of them ss 


з were once commu 
z the Gulf of Мей 
north as North Ge 
he Mississippi Rise 
hides or for sport @й 


HOW ALLOYS ARE USED 


alloys have properties different 

from those of the metals which 
зо into them. Ten thousand ol- 
»ys are used for speciol pur- 
oses in industry. 


DURALUMIN 


А 
2 
Ж% 


gre 
\ Used in cores 
2 of dynamos 


ALLOY is a mixture of metals made to produce desired 
tics. Many pure metals have little use because 
ате too soft or rust too easily, or because of some 
Ea or chemical drawback. Fortunately, 
, metals have much more useful qualities when 
Sembined with other metals in alloys. Although many 
are already known and widely used in industry, 
Ee of alloys is almost endless. The 
BEL. x jan be mixed in various proportions 
Tine fou, loys with quite distinct characteristics. 
» ог an even larger number of different 

шау be mixed to form a single alloy. 


How Alloys Are Made 


E pe are formed by melting two or more 
allowing “aaa them thoroughly together, and then 
Without m cm to harden. Some alloys can be formed 
bun em by beating the metals together until 

act like single uniform mass. Although alloys look 

8 E оше of them, such as carbon steel, 

ic elements. 

iem rites of Alloys. Some alloys are simple 
in much th which one metal is dissolved in another 
€ same way that salt may be dissolved in 


Water. In th, 


ese mixtures the molecules remain un- 


Magnetizes easily 


Attractive ond durable 
for statues and coins 


Low melting point 
to start 
sprinkler systems 


Used in springs 


changed. Sometimes the metals in the alloys unite to 
form chemical compounds 

The size of the metallic particles found in alloys is 
another important factor which affects their qualities 
The rate of speed with which the alloys are heated and 
cooled helps to determine the size of the particles. For 
this reason, such metallurgical processes as heat-treating 
and annealing are important steps in making alloys of 
the desired kinds. See ANNEALING. 

Alloys are generally harder than the metals that make 
them up. They are also less malleable. This means that 
they are harder to hammer or squeeze into sheets. 
Alloys are usually less ductile, or less capable of being 
drawn out into fine wires than are pure metals. But 
most alloys are more fusible, or more easily melted, than 
the pure metals of which they are composed, An exam- 
ple of such a fusible alloy is Wood's metal, which is 
com of bismuth, lead, tin, and cadmium. This 
alloy melts at about 72°C. Tin is the most fusible of the 
four elements in Wood's metal, but tin melts at the 
much higher temperature of 232°C. Some alloys will 
even melt at the comparatively low temperature of hot 
water. Some weigh less than the average weight of the 
metals in them. Few alloys are as good conductors of 
electricity as are many metals in their pure forms. 
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ALLOY 


The First Alloys. Men began using mixtures of two 
or more metals in prehistoric times, perhaps not long 
after they first became acquainted with metals. The 
first alloys were naturally made of those metals that 
were both plentiful and easy to melt by primitive meth- 
ods. Copper, tin, lead, and zinc were the most common 
of these metals. Bronze, the earliest alloy, was probably 
discovered when copper and tin were accidentally melt- 
ed together and allowed to harden. The alloy of copper 
and tin was found to be much harder and more durable 
than either of its parent metals. Bronze became widely 
used, particularly for implements that needed to be 
kept sharp, such as knives and spearheads. Sometimes 
lead and zinc were also added to copper and tin in 
making bronze. Another early alloy which was valued 
for its hardness was brass, formed of copper and zinc. 


Costly and Ornamental Alloys 


Gold and silver have long been used as alloys rather 
than as pure metals. Some of the cheaper metals were 
added to them to lessen the cost of gold and silver 
articles while retaining their appearance of precious 
metals. Use of such alloys also served another purpose. 
It hardened the gold and silver and kept them from 
wearing away rapidly in use. A common alloy of gold 
is made of about nine parts gold and one part copper. 
This alloy has a bright orange-yellow hue, and is called 
Jellow gold. It is used for jewelry, other ornamental 
objects, and dental fillings. Much gold jewelry is also 
made of white gold, a mixture of gold with a small 
amount of silver. The relative quantity of gold in jewelry 
is usually expressed in terms of carats (see Carat). 

Silver coins are generally made of g parts of silver and 
1 part of copper. This same alloy is also used for jewelry, 
ornaments, and solid-silver tableware. The term sterling 
silver has had various legal definitions from time to 
time, but is usually considered to be about 92 per cent 
silver and 8 per cent copper. 

А number of other cheaper alloys are much used to 
make objects of handsome appearance but little cost. 
German silver is much used for candlesticks, cutlery, and 
similar purposes. It is a blue-white alloy made of one- 
half copper, one-quarter nickel, and one-quarter zinc. 
Pewter is а silver-colored alloy that is easy to work and 
can be highly polished. It contains mostly tin, with 
smaller quantities of such metals as antimony, bismuth, 
copper, and lead. 


Alloys of гоп 


А Iron, the most necessary metal for modern industry, 
is almost invariably used in an alloyed state rather than 
as a pure metal. Some of these alloys are called simply 
iron, whereas others are known as steel. 

One of the purest forms of iron in common use is 
wrought iron, which contains only a very small percent- 
age of the carbon found in nearly all types of iron and 
steel. Wrought iron is tough, but rather soft and easily 
worked. Cast iron contains 2 per cent or more of carbon. 
Cast iron is very hard and brittle, and cannot be worked 
at any temperature. 

The term steel is used for many different alloys of iron. 
These alloys vary both in the way they are made and 
in the proportions of the several elements added to the 
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iron in their manufacture. АП ~teels, 
small amounts of carbon and more or less m 
Manganese increases the hardness of steel 
САМЕЗЕ). 

Each type of steel has its own peculiar 


Certain materials added to stec! make it p 
malleable. Steel containing nickel is very 


is highly resistant to rust and corrosion. One 
valuable alloys for such metal-cutting tools 
lathes, saws, and drills is tungst-n steel. Machi 
tungsten steel do not lose their hardness or th 
cutting edges even if they arc red-hot wh 
Molybdenum is a hard, heavy metal which cam 
to steel to give it some of the same qualities 
steel. Cobalt, vanadium, and chromium 
metals added to steel to give it an enduri 
Stainless steel is another valuable alloy о 
noted for its ability to resist гиз! and tarnish 
the effects of heat and wear. It contains abot 
cent steel, 18 per cent chromium, and 8 per ce 


Several other alloys are as hard as tungster 
harder. One of these is stellite, which consists û 
chromium, and tungsten. Another alloy wh 
placing stellite for cutting tools is carboloy, 
tungsten, carbon, and cobalt. Carboloy is 
hard as diamond. Beryllium is often used t 
the hardness of alloys. 


Alloys for Strength and Lightness 


The materials used in vehicles. especially in 
must be strong for safety, and light for sp 
economy of operation. Several alloys have be 
oped recently which meet these requirement 
aluminum is a light metal, but it is too weak! 
construction purposes. Several other metals 
mixed with aluminum in various proportions f 
variety of alloys that are hard and durable 
weighing too much. Опе of the best of these 
Duralumin, which contains about 4 per cent ol 
and about one half of 1 per cent each of mä 
and magnesium besides the aluminum. Duralt 
only slightly heavier than pure aluminum andi 
proximately the strength of steel. | 
Magnesium is only about two thirds as M 
aluminum. It is not strong enough by itself 
structural purposes, but it is used as the | 
metal in two important alloys, magnalium and 
Both these alloys also contain aluminum. 


Other Alloys 


Many other alloys are widely used, some of th 
highly specialized purposes. One of these is 9# 
which is used for printers type. Another 
which is important because it has a low melti 
Other alloys, such as Alnico and permalloys 


portant uses as magnets. GEORGE 
Related Articles in Үовір Book include: 
Alchemy Carboloy P 
Amalgam Duralumin B d 
Assaying Iron and So n 
Babbitt Metals Steel Su 
Brass Metal T Е 


Britannia Metal Мопе! Metal 
Mushet, Robert Forester 
Nickel Silver 


Bronze 
Carat 


: flavor similar to cinnamon, 
ves from the dried berry of a 
s pimiento (see PruieNTO). The 
d Jamaica pepper. Workers 


d dry it on large platforms for 


meme, ar 
Wine Indian tree кт 
yey b sometimes 
gider the fruit by | 
is to ten days. 
‚ food, especially pickles, and 
пез provides а perfume for 
зе taste of medicine. The bark 
in, a substance used to tan 
ib, the bayberry, contains an 


ım 


Aspice is used t 
xus. Oil from t 


det soap, and disg 


d raves contain 
ез. A closely rel 
й wed to perfume | 
See also ВаАУВЕК! 
ALLSTON, АИ’ 


vas the first America 


WASHINGTON (1779-1843), 
st to paint in the great roman- 
sce PAINTING [In the 1800?8]), 
tion freely in his painting. His 
«у, and powerful. They in- 

Cross Knight, in the National 
D.C.; Belshazzars Feast, in the 

Arts; The Flight of Florimell, in 
be Detroit Institute Arts; and The Deluge, in the 
Metropolitan Museum of Art, New York City. 

Allston was born in Waccamaw, S.C., and was grad- 
ated from Harvard University. He then studied at the 
Royal Academy in London for three years, and in Paris 
wd Rome. In Rome, he met Samuel Taylor Coleridge 
юй Washington Irv who became Allston’s lifelong 
fends. He later settled in Boston, where he influenced 
younger painters. Jons D. Morse 

AUUVIAL FAN is the name given to fan-shaped 
deposits of soil, gravel. pebbles, and other materials left 
by a river at its mouth. This happens when a river 
Sows from a high level to a lower one. 

ALLUVIUM, uh L? OOV ih um, is soil, sand, gravel, 
lay, silt, or other material deposited by running water. 
Alluvium deposits occur where rivers or streams lose 
locity flowing down mountainsides or into quiet 
lakes, inland seas, or gulfs. The deposits form alluvial 
fans and deltas (see ALLuvıaL FAN; DELTA). 

ALMA COLLEGE is а liberal arts school at Alma, 
Mich. It is under Presbyterian sponsorship, but is non- 
апап in character. Preprofessional courses and work 
kading to bachelor of arts and science degrees are 
offered. Former Secretary of the Navy Frank Knox was 
graduated in the class of 1898. The college was founded 
ind chartered in 1886. For enrollment, see UNIVERSITIES 
‘xD COLLEGES (table), H. C. VANDEN BOSCH 
GN MATER, AL muh MAY ter, is an expression 
cllege ent or graduate to refer to his university ог 

"La he Latin words mean fostering mother. 'The 
dei тж used the words in speaking of some of 
son bs desses, such as Ceres and Cybele. The expres- 
dle as, be applied to universities during the Mid- 
the Unive tudents probably first used it in this way at 
gin Mal of Bonn in Germany. A statue of the 
loved M id at Bonn was called Alma Mater, ог 

ALMA MV , CLARENCE D. THORPE 
southem R ER, a stream on the Crimean peninsula of 
than 4o cue empties into the Black Sea. It is more 
Victory Ke id long. The British and their allies won a 
Alma in Fu c Russians in a battle on the banks of the 
9f Alma So The fall of Sevastopol followed the battle 

A А се also CRIMEA. 

GRO, DIEGO DE. Sec PIZARRO. 


x tradition of the 

Alston used his im 

works are dreamlike 
ale Una and the К 


v, Washington 
Boon Museum of Fi 


ALMANAC 


ALMANAC, AWL mut nat, is а book or pamphlet 
usually published once à year 
kinds of information. An almana 
calendar, outstanding dates and events, movements of 
heavenly bodies, and facts about governments, history 
geography, and weather. It may also give figures on 
population, industry, and farm production 

Almanacs originally provided a calendar of the 
months, with eclipses, the movements of the. planets 
and the rising and setting times of the sun, moon, and 
stars. People believed that this information would be 
useful to farmers and to navigators 

Many scholars believe that the earliest almanacs con 
tained predictions made by ancient Persian astrologers 
Later, almanacs appeared in Rome. The oldest exist- 
ing copies of almanacs today were written in the 1300's 
and 1400's. Publishers issued almanacs in Great Britain 
in the 1600's to give information about the calendar 
These included the Nautical Almanac, which gave infor- 
mation for sailors. 

Almanacs appeared in colonial America in the 


0:9:9:9:030:0 
60:7. * 
ALMANACK 


The Year of our LORD 
1667. 

Beug ів бит account Biffextile, er Leap- ^ у 

yeas: xd from the Creation $616, ч 


Whofe Vulgar Notes are; 


that contains many 


often includes à 


Golden vartber д5 Ç) Romin 2018600 д 
вод ty 
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s " 
zc Ву Samuel Brakenbury Philomaths 
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Goats Chii ro bind the fier Pn fluence? 
< Mica den o unk tbe unde of Orion? Ў 
Ver.33. Сит) stow р 


X сама 
eei: 


i i in 1667, is 
n Almanac, printed с! Cambridge in д 
Eos Han Rec pis kioin to exist. One is in the library of 
ME seran Antiquarian Society at Worcester, Mass., and the 
other in a private collection at Albany, N. Y. 
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ALMANDINE 


1600's. They were usually small pamphlets giving cal- 
endars, the dates of religious feasts, weather forecasts, 
and signs of the zodiac (see ZopiAc). Poor Richards 
Almanac was the best known of these early books. Ben- 
jamin Franklin founded the almanac in 1732 under the 
name of Richard Saunders. Poor Richard's included 
poetry, information on astronomy, and lists of court 
justices and roads; Franklin contributed many proverbs, 
or short sayings, which became widely quoted. See 
Poor RicHARD'S ALMANAC. 

In the 1800’s, many governments and newspapers 
began issuing almanacs. These included food recipes, 
first-aid advice for injuries and snake bite, weather pre- 
dictions, and conundrums, or short, humorous questions 
and answers. Gradually, publishers stopped the prac- 
tice of predicting the weather, except in the Old Far- 
mers Almanac. The current Ford Almanac predicts 
weather from records of past years. 

Almanacs today, such as The World Almanac, contain 
general information. Almanacs published by groups, 
such as the United Nations, contain facts, statistics, 
and documents about many countries. Newspapers, 
religious groups, and certain trades or professions pub- 
lish almanacs with specialized information. 

A book of great value to navigators and astronomers 
is The Astronomical Ephemeris and Nautical Almanac, 
published by the United States government on infor- 
mation from the U.S. Naval Observatory. This almanac 
includes tables and charts about stars, tides, eclipses, 
latitude, longitude, and weather. Navigation officers 
of most United States ships use it. Two useful almanacs 
published in Great Britain are Whitaker's Almanack and 
The Statesman’s Year-Book, which give information 
about every country in the world. 

ALMANDINE. See Garnet; RUBY. 

ALMANDITE. Sce Rusy. 

ALMIGHTY DOLLAR. See Money (Unusual Terms 
Applied to Money). 

ALMOND, AH mund, is a medium-sized tree related 
to the peach. It is grown chiefly for its delicious nuts, 
also called almonds. Botanists classify the fruit as a 
drupe, because a thin, smooth shell encloses the edible 
seed or nut (see Drupe). Only a small amount of dry 
pulp covers the outside shell of the almond fruit, The 
pink or pinkish-white blossoms of the tree look like 
those of the peach. They open in early spring before 
the long, pointed, and somewhat curved leaves appear. 
The trees are usually symmetrical and erect. They may 
reach a height of 30 feet. Almond trees are sometimes 
grown for their beauty alone. 

Almonds probably first came from the Mediterranean 
countries, where they grow widely. California produces 
nearly all the almonds grown in the United States, 
Almonds cannot be grown commercially in cooler 
regions because frost often destroys the tree's early 
blossoms. 

Almonds contain a large percentage of oil. The two 
main groups are sweet and bitter almonds. Sweet 
almonds provide a popular delicacy, either salted and 
eaten whole, or added to candies and rich pastries, 
Growers produce the bitter almond only for its oil, 
because the seed is not edible. Oil of bitter almonds 
contains the poisonous hydrocyanic (or prussic) acid. 
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Harry HANSEN 


Calif. Almond Growers’ Exchange and Arthur Н. Fide 
Almond Branch in Blossom. The inset shows the “stone” sf 
an almond fruit with the flesh removed. The almond stone broker 
open shows what the edible kernel looks like. 


Some medicines contain this oil. After removal of the 
acid, the oil furnishes a substance used in a flavoring 
extract. | 

Scientific Classification. Almonds belong to the fami? 
Rosaceae. They are classified as gcnus Amygdalus, specs 
communis. C. А. Rum 

See also Nur. 

ALMS. See RELIEF. 

ALNICO. See Arrov (Other Alloys). 

ALOE, AL oh, is the name of a group of about 1% 
fleshy leaved plants that grow in warm countries, кс 
cially South Africa. They are related to the lilies, W 
have little obvious resemblance. Aloe plants range Е 
height from a few inches to 30 fect or more. The leav 
of many species become large. They are Јапсежћар 
and sharp-pointed, with jagged edges set with 
hooks. The leaves usually grow directly from the ie 
in the form of a large rosette. From the center E 
rosette springs the flowering stalk that ends in à 
cluster of yellow or reddish tube-shaped flowers. * 
century plant, sometimes called American aloe, 53 
in appearance but unrelated. АН 

Certain African species of aloe have fibers i 
leaves used for making cordage, fishing nets, an 
cloth. Others have a finer fiber we to Py lace, 
some are used in manufacturing violet dye. 

'The leaves of certain aloes, such as the barbados = 
contain a bitter juice. It is dried by evaporate 
used in medicine as a purgative and for vario г. effect 
purposes. The juice also produces a stimulating 
on the intestines and the liver. ified 

Scientific Classification. The aloes are usually B in 
in the family Liliaceae. Sometimes they аге class us Aló. 
the family Aloaceae. The barbados aloe is 8°! 
species vera. HAROLD № 

See also Century PLANT; PLANT (color picture: 
Members of the Lily Family). 

ALOHA OE. See Hawan (Music). 

ALOYSIUS GONZAGA, SAINT. See GonzaGas 
ALOYSIUS. 


SAINT 


ALPACA, al РАС? is a grazing animal of South 
nel. It is raised usually for its 
oung are killed for meat. The 
regions of Peru, Bolivia, and 
ts between 8,000 and 12,000 


related to t 
1. Sometime 
в lives in mour 
It thrives at | 


Mer 


ove sea level 
like the llama. Both these 
descended from the guanaco, 
les Mountains. But the alpaca 
he llama, and it has a longer 
| of much better quality than 
Iso close relatives of the wild, 
it live in the Andes. 

The alpaca stands ttle less than 4 feet high at the 
shoulders. Its head is much higher than that, because 
thas а long neck. The alpaca has a thick coat of hair 
which grows from 8 to 16 inches long. It may be black, 
white, or brown. It is much straighter and less coarse 
than sheep's wool. Тһе hair provides one of the best 
fbers known for making warm, soft material. Owners 
ually shear their alpacas every year. 

Bolivia and Peru have become the world's most im- 
portant producers of alpaca wool. They export some of 
it to the United States and Europe to be manufactured 
cloth. They weave the remainder at home and 
make many shawls out of it. Indians of Peru raised 
i ‚ and made the wool into cloth for hundreds of 
years before white men came to America. 

South American countries raise about 1,500,000 al- 
pacas for wool. Much cloth called alpaca contains sheep's 
wool and cotton, with little or no alpaca wool in it. 
ааттаа Classification. Alpacas belong to the family 
m =; ае. They are classified as genus Lama, species 
L Я VICTOR Н. CAHALANE 


The alpaca looks 
nals are believed 
ild animal of the 
ies not grow as tall 
It has longer + 


ma. Alpacas 
aring vicuñas 


See also CAMEL: Gt ANACO; LLAMA. 


Th 
лесе long fleece keeps it comfortable in the cold air 
е high Andes Mountains of South America. 
N. Y. Zoological Society 
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Herdsmen in the Alps Use the Long Alpenhorn for signal- 
ing over great distances and for playing simple melodies. 


ALPENHORN, AL pun horn, is a long tube-shaped 
instrument used chiefly by herdsmen in mountain re- 
gions. It is made of long wooden staves tightly bound 
together with bast fiber to form an airtight tube. Some 
alpenhorns are 12 feet long. Their crude construction 
causes certain irregularities of pitch. The alpenhorn is 
often played at sunset. Its sounds are closely connected 
with romantic alpine impressions, particularly in Swit- 
zerland. Gioacchino Rossini included an alpenhorn in 
the first act of his opera, William Tell. The alpenhorn 
has been used since prehistoric times. Karı. Grixrvors 

ALPHA, AL fu, AND OMEGA, oh ME guh, is an 
expression used to give the idea of completeness, or “ the 
beginning and the end." The two words are the names 
of the first and last letters in the Greek alphabet. In 
Revelation 1:8, the Bible uses the words to symbolize 
God: “I am Alpha and Omega . . . which is, and which 
was, and which is to come." WILUAM А. MCDONALD 

ALPHA CENTAURI, AL fuh sen TAW rye, isa multiple 
star system in the constellation Centaurus. It appears 
to viewers as a single star, but it actually consists of 
three stars: Alpha Centauri A, Alpha Centauri B, and 
Proxima Centauri. Except for the sun, Proxima Cen- 
tauri is the star nearest the earth, It is 4.27 light-years 
away. Alpha Centauri A is 4.31 light- away. It is 
a star of the first magnitude. Only Sirius and Canopus 
are brighter. See also Astronomy (color picture, Dis- 
tances in Space); Centaurus; STAR (How Far Are the 
Stars?). 

ALPHA HERCULIS. See STAR (How Large Are the 
Stars?). 

ALPHA LEONIS. See LEO, OR Lion. 

ALPHA PARTICLES. See ALPHA Rav; RADIOACTIVITY. 

ALPHA RAY is a small, high-energy particle given 
off from the nuclei, or cores, of certain radioactive atoms 
when they disintegrate. The particles are made up of 
two protons and two neutrons tightly bound together. 
They are not easily broken up. The alpha particle is 
ith the nucleus of the helium atom. Matter 


identical w 
easily stops or absorbs alpha rays. A few sheets of paper 
will stop alpha particles. See also Атом; ATOMIC 
ENERGY; RADIATION; RADIOACTIVITY. P. Козсн 

325 


ALPHABET, AL fuh bet, is the series of letters зі 

| in writing a language. The name means exactly why 

the term ABC means as a пате for the 26 letters of ag 

A L P H A B E T alphabet. The word comes from alpha and beia, the 
first two letters of the Greek alphabet, 

Most books, magazines, and newspapers are prins 

in the 26-letter alphabet called Roman. But the Romay 

4 did not invent it. They put finishing touches T 

system that had been growing for thousands of ves 

See the articles on each letter of the English alphabets 

the beginning of each letter in THe Wortp Bow 

ENCYCLOPEDIA. 


The Earliest Writing 


In early times, people could communicate with o 


another only by speaking or by making gestures. The 
had по way to keep records of important events, unl 
they memorized the story of a great battle or importam 


happening. They had no way to send messages oa 
long distances unless they passed them from one pass 
to the next by word of mouth, or had one man memori 
the message and then deliver it. 

The first stage in writing came when men learned i 
draw pictures to express their ideas. In ideography, ead 
picture conveyed an idea, and anyone could unde 
stand it, even if he did not know the language of the 
man who drew it. Then man learned logography, express 
ing ideas indirectly by using signs to stand for the words 
of the idea. Instead of drawing pictures of five sheep @ 
show that he had five animals in his herd, a man 00 
draw one sign for the numeral “five” and one № 
“sheep.” Gradually man learned to use а syllabi 
system, in which a sign that stood for one word co к 
be used not only for that word but also for any phoned 
combination that sounded like that word. This is what 
we call rebus writing (see Regus). If we used rebus will 


во 


и 


ANN. Y 


A 


x 


JS SF чууру X 


Bernadine Bailey 


т res M а, that stood for The Romans wrote with an alphabet that stoo! 
- Ihe signs for syllables indicated Only vowel is directly " 
and co А habet is dire 
the sounds of consonants, and not the sounds for the vowels. it. This а, me у Rome's Pantheon. 
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OLD ENGLISH 


GREEK 


GERMAN 


RUSSIAN 


MICI 


ARABIC 


GAELIC 


in English. w. 

Ee could draw a sign for the word “Бее” 

Word belies n for the word “leaf” to stand for the 
ef” For more details, see WRITING. 


The Earliest Alphabets 


Signs DN шеа a system of several hundred 
could Write th or full words or for syllables. They 
for the whole € word nefer, or good, with a single sign 
" f, and y oe or with three signs, for the sounds 
nants in g T | ese Egyptian signs specified the conso- 
hem. p У ables, but not the vowels that came after 
3000 бү ш writing, which developed around 
turally Bund. formally a picture writing, and struc- 
е Semite, and syllabic writing. 
; 5, who lived in Syria and Palestine, knew 


Mmethin, 
8 of the Egyptian writing system. They worked 


The Eg 


INTERESTING ALPHABETS 


ABCDEFCHRIIKLANGO PORSTUNWRYZ 


АВГАЕЙНФ!1КАММЕОПРУТТФХЧ` © 


AABIDESGHIFRLMMOOPAKS TUAVWEYZ 


АБВГДЕЁЖЗИЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯ 


ابات ج 55 ز س ش ص ضط ظ غ ف قل ل م نھ وی 


Abcoepghritmnopprcu 


out an alphabetic writing sometime between 1500 and 
1000 в.с., adopting the Egyptian structure, but not the 
Egyptian forms. They used signs to show the conso- 
nants of syllables, just as the Egyptians did. But his- 
torians can find no instances where the Semites bor- 
rowed the characters from Egyptian writing. They 
invented their own set of characters to stand for the 
consonants in their language. The oldest Semitic 
alphabet comes from the Sinai peninsula. 

The Phoenicians, who lived along the coast of the 
Mediterranean Sea, developed a system of 22 signs 
about 1000 в.с. Their alphabet was structurally related 
to Semitic and Egyptian, with signs for consonant 
t vowel sounds. Early Phoenician writing 

pictographic forms, which they 
d from older pictographic systems, 
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sounds, no 
consists partly of 
may have borrowe 


ALPHABET 


and partly of geometric or diagrammatic signs that they 
invented. Historians find it difficult to trace the formal 
relations between Semitic and Phoenician signs, be- 
cause Phoenician has both pictographic and diagram- 
matic signs, and because so little is known of the ancient 
systems used in Syria and Palestine. 

The Cypriotes, the people of the island of Cyprus, 
developed an alphabet of their own. Starting with an 
unknown word-syllable system, they worked out an 
alphabet of 56 signs, each standing for an initial con- 
sonant and a different vowel. The next step was to 
create separate signs for vowels and consonants. 

The Greeks came in contact with Phoenician traders, 
and learned from them the idea of writing individual 
sounds of the language. Sometime during the period 
before 800 в.с., they borrowed Phoenician symbols 
and modified them to form the Greek alphabet. The 
Phoenician alphabet included more consonants than 
the Greeks needed for their language, so they used the 
extra signs for vowel sounds. In this way, the Greeks 
improved on both Phoenician and Cypriote ideas, be- 
cause they could combine individual letters for both 
consonants and vowels to spell any word they wanted. 

The Greeks took over the Phoenician names for their 
signs, and in most cases the signs themselves. The first 
letter of the Phoenician alphabet, 4, and its name, 
aleph, meaning ox, became A, or alpha in Greek. The 
second letter, 4, or beth, meaning house, became B, or 
beta in Greek. The Greeks later modified the shapes 
of these letters, adding and dropping some letters, to 
form the 24-letter Greek alphabet of today. 


The Roman Alphabet 


The Etruscans moved to central Italy from some- 
where in the eastern Mediterranean region sometime 
after 1000 в.с. They carried the Greek alphabet with 
them. The Romans learned the alphabet from the 
Etruscans, and gave it much the same form we use 
today. The early Roman alphabet had about 20 letters, 
and gradually gained 3 more. 

Capital Letters were the only forms used for hundreds 
of years. Many persons consider the Roman alphabet 
perfected by A.D. 114. This was the year when sculptors 
carved the inscriptions on a memorial column built to 
honor the emperor Trajan. The style of lettering used 
on Trajan’s column is considered one of the most 
beautiful in the world. 

Carving letters in stone is not an easy job, and 
Roman stonecutters rounded or squared, simplified, and 
polished their letters. They developed the beautiful 
thick-and-thin strokes we use today. They also added 
serifs, or little finishing strokes, at the tops and bottoms 
of many letters. The practical reason for serifs was that 
the carvers found it difficult to end wide strokes without 
ugly blunt lines. And if a chisel slipped while squaring 
off an end, they could not erase the mistake. But serifs 
also added a touch of strength and grace to Roman 
lettering, and are still used today. 

Small Letters gradually developed from capitals. 
Scribes who copied books often used uncials, rounded 
letters that were easier to form than some capitals. True 
lower-case letters developed later, when scribes saved 
space in books by using the smaller letters. 
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The Alphabet Today is пог well suited to 
words in English. It does not ауе a separated 
for every distinctive sound in | nglish, and ith 
characters with more than one sound. M 
languages written with Rom. letters use а 
to show changes in sounds. Linguists use an 
fect alphabet, the International Phonetic 
which has more than 80 characters (see PHONE) 


Other Systems of Writing 


Arabic and Hebrew, as wcll as Sanskrit and 
alphabets used in various parts of India, de 
from the system originally devised by the Phos 
Both Arabic and Hebrew developed from Aran 
Arabic developed over a longer period of time) 

The Cyrillic Alphabet is derived. from the 
Saints Cyril and Methodius, often called the 
to the Slavs, developed the alphabet so they cg 
the languages of the peoples they converted 
tianity. The alphabet was completed in 861. 
aries from Constantinople (now Istanbul) cam 
Cyrillic alphabet with them when they co 
Russians, Serbs, Bulgars, and some other Sla 
Missionaries from Rome used the Roman 
when they converted the Poles, Czechs, and 
Slavic groups. They made many spelling 
used many accent marks to take care of speci 
The people of Yugoslavia speak Serbo-Croath 
the Serbs write it with the Cyrillic alphabet: 
Croats write it with the Roman alphabet. 

Chinese is the only major language that L 
have an alphabetical system of writing. Chi 
thousands of characters that stand for words. 
the characters are derived from pictographs of 
Others are combinations of pictographs | 
abstract words. Still others have no pictographit 
ground at all. Some characters can be used іп exp 
the syllables of proper names or foreign words. 

Japanese is based on Chinese, but the 
represent either syllables or words. Most of the J 
characters are taken directly from Chinese, 
Japanese scholars copied the forms, as well as к 
ture, of the Chinese language. у 


Related Articles. See the article on each lette 
alphabet. See also the following articles: 
Alpha and Omega Greek Language 
Ancient Civilization Hieroglyphic 
Chinese Language Japanese Language 


Cuneiform Manuscript 
Egypt, Ancient Pictograph. 
(Language) Pronunciation 


ALPHEUS. See ARETHUSA. 4 
ALPHEUS AND PENEUS, two rivers in m 
lore. See AUGEAN STABLES. А 
ALPHONSUS LIGUORI, SAINT (1606-17 
Italian religious teacher, founded in 1732 E. 
gation of the Most Holy Redeemer (the Ro : 
Order) for religious work among poor peop к 
areas. He wrote books on moral problems, айс. 
tional and doctrinal purposes. He етр E 
power of prayer. Alphonsus Liguori also 
many popular hymns. He was born neat NG е 
and first studied law. He was canonized, or P 
in 1839. MATTHEW A. FITZSIMONS and FoLTON 
ALPINE RACE. See Races or Man (Cauca 


Nimble-Footed Goats Climb High Among the Rugged Alpine Peaks of Switzerland. 


ALPS are the | 


fy cover p; argest mountain system in Europe. 
Italy, most ae of southeastern France and northern 
3 ole 7er c к 
d some of А witze rland, part of southern Germany, 
Europe (colc 5 ustria and Yugoslavia. For location, see 
ng Alpine " ара Most travelers consider the tower- 
peaks. covered witht 
agnificens E ‘COVE d with ice and snow, the most 
Chief R t natural sight in Europe. 
anges. The A 


ar the i 
© Mediterranean 


ps swing in a broad arc from 
m the border Tue a in France northward to 
nue eastward thr es rance and Italy. They con- 
“outhern Germar rough northern Italy, Switzerland, 

rd into AETI айд Austria. Then they turn south- 
Patates Sten: ; Lucy form a great barrier which 
y ance and Germ; a y s Po Valley from the lowlands 
"ап. The Alps ; Dy and castern Europe's Danubian 
Width са Ex about 680 miles long. and range in 
50,000 square e and 140 miles. They cover about 
NE states of Ol 3 ex more than the combined areas of 

10 and Pennsylvania. 


At their western end in France, the Alps are high but 
They are made up of a single range with 
In Switzerland, Alps be- 


vo parallel 


not wide. 
many branching spurs 
come wider and more rugged, and form tv 
ridges separated by the valleys of the upper Rhóne and 
upper Rhine rivers. The Alps widen and become lower 
east of the Tirol province in Austria. Here they form 
three parallel ranges which branch out into five ranges 
on the edge of the Danubian Plain 

ly divided the range of the Alps 
into the Maritime, Cottian, Graian, Pennine, Rhactian, 
Noric, Carnic, Venetian. and Julian Alps. Modern 
geographers divide them into the Western, Central, and 
Eastern Alps. Ihe Western Alps include all the ranges 
lying west of Great Saint Bernard Pass. The most im- 
portant ranges of the Western Alps are the Ligurian, 
Maritime, Cottian, and Graian Alps, and the Dolo- 


mites. 
The Central Alps lie 


Geographers former 


between Great Saint Bernard 
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General View of the Alps, showing mountain ranges, lakes, 
Passes, and tunnels. Four electric railroads wind through the 


Pass and Lake Constance. The most important ranges 
of the Central Alps include the Pennine, Lepontine, 
Rhaetian, Noric, Oetzthaler, Bernese, and Bavarian 
Alps. 
The Eastern Alps rise east of Lake Constance. The 
main ranges are the Dolomites, the Hohe Tauern, and 
the Venetian, Carnic, and Julian Alps. 

Chief Peaks. Most Alpine peaks range in height be- 
tween 6,000 and 8,000 feet above sea level. But hun- 
dreds of peaks tower more than 10,000 feet above sea 
level. Mont Blanc, in the Pennine Alps, is the highest 
mountain in all the Alps. It towers 15,781 feet above 
sea level. The second and third highest peaks, also in 
the Pennines, are Monte Rosa (15,200 feet) and the 
Matterhorn (14,685 feet). Other well-known mountains 
include the Finsteraarhorn (14,026 feet) and the Jung- 
frau (13,668 feet) in the Bernese Alps, and Grand Para- 
dis (13,323 feet) in the Graian Alps. 

Glaciation. During the last Ice Age, a great ice sheet 
covered the entire Alps. Only the highest peaks rose 
above the ice. As the ice moved from the high regions 
to surrounding lowlands, it scraped and scoured the 
surface over which it moved. Numerous matterhorns 
(pyramid-shaped peaks), steep-sided U-shaped val- 
leys with terraced slopes, and waterfalls were formed, 
Deposits of glacial debris dammed many of the U- 
shaped valleys along the lowland borders of the moun- 
tains, forming large lakes. The best known of these 
lakes include Lakes Lucerne, Geneva, Thun, Brienz, 
Zurich, and Constance on the northern slopes of the 
Alps, and Como, Garda, Maggiore, and Lugano on the 
southern slopes. Snow and ice fields and large glaciers 
still cover large areas of the Alps. About 1,500 peaks 
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valleys and mountain passes to connect the various cow 
of northern and eastern Europe with Italy on the south. 


have glaciers. The largest glacier is Mer de res 
which moves slowly down the north slope p үн 
Blanc. Other large glaciers arc the Aletsch 
Rhóne. ? 

Passes and Tunnels. In зрие of the height i 
gedness of the Alps, passes cut through them in n Saint 
ous places. The chief Alpine passes are the Lie 
Bernard (between France and Italy); the Great a 
Bernard, Simplon, and Saint Gotthard (between 
zerland and Italy); and the Brenner Pass ай 
Austria and Italy). Excellent highways have been 
through these passes. The longest gia 
through the Alps are the Simplon, Saint "Тоха 
Loetschberg, Mont Cenis, and Arlberg (sce S en 

life in the Alps. The tourist industry ran ho list 
greatest source of income for the people resorts 
throughout the Alps. Many inns, hotels, and г шай 
among the mountains. Summer visitors enjoy wit 
climbing, swimming, boating, and hiking. e З 
Alpine resorts offer skiing, skating. toboggan! ede 
curling. Some of the most famous Alpine aes 
Chamonix (France); Zermatt, Saint Moritz, En 
(Switzerland); Sankt Anton and Innsbruck be 
Garmisch-Partenkirchen (Germany); Cortina d 
and Bolzano (Italy); and Bled (Yugoslavia). used f 

About a fourth of the land cannot be slopes 
farming or grazing because it consists of 5 - d 
that are bare or are covered with water, ice; farming 
thin soil. But the rest of the land is used we limit 
forestry, and grazing. Farming is almost entire Vere 
to flat valley bottoms and to gentle slopes " cultivat 
vations. Farmers throughout the Alps ded ; 
nearly every square foot of ground that can be P 


۷ 
ustrial 


Bier raise crops of гу barley, potatoes, and hay. 
Пес cover mar c lower slopes that have a 
outer grow on the higher and 
anger slopes istures occur above the tree 
lige. Beech and oak ow on the lower forested 
фр, and spruce, fi 1 larch are common on the 
hout the Alps are carefully 
ve as a protection against 
mes. They also represent а 
rom land that would other- 


exposure | 


and al; 


+ ones. Forests t 


1 because 
sche and rollir 
ток source of ince 
wee be unproductive 
word alps to designate the 
се line. These meadows are 
and are the basis of the eco- 

industry, especially cheese 
Sking. In spring, А! farmers drive herds of cattle 
Î goats up the mountainsides to the high meadows. 
The livestock graze on the pastures during the warm 


Aipine peoples usc 
КО pastures above t 
weed for grazing livest 
ашу important d 


Menmer season when they are free of snow and ice. In 
We autumn, the livestock are herded back down to the 
lower slopes to spend ux winter. 

History. The Alps once formed the northern limits 


ihe civilized world. But before the birth of Christ, the 
Remans had found several passes through these moun- 
Шик. Roman legions crossed the mountains to conquer 
Riseta (Switzerland) and Gaul (France). Later, con- 
oR crossed the Alps to invade Italy. The first con- 
queror was Hannibal nis Carthaginians. A few 
centuries later, the Goths stormed through the moun- 
nin passes. Then came the armies of Charlemagne and 
Charles V. In the early 1800's, Napoleon built a mag- 


tificent road through the Simplon Pass for his invading 
anmes. 


ind 
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nines Mont Blanc 

Q ner Pass | Mont Cenis Tunnel 
rpathian Mountains Monte Rosa 

cma Mountain (color picture) 

Edelweiss Pyrenees 

Glacier x Saint Bernard, Great 

Ibex nt Gotthard Pass 

Jungfrau Saint Gotthard Tunnel 

Jura у Simplon Pass 

Matterhorn and Tunnel 


Tyrol 
Be LORRAINE, AL sass luh RAYN, isa region in 
E. du rance, on the French-German border. It 
E Square miles. Switzerland lies to the south, 
region Gils ike to the north. The map shows that the 
аш, divided е a figure “753 Alsace, the north-south 
ine and Ba: а the administrative districts of Haut- 
Us divided 19 ліпе. Lorraine forms the east-west arm. 
Moselle iv the departments of Moselle, Meurthe- 
E Meus, and Vosges. 
Most of eps persons live in Alsace-Lorraine. 
or hundreds E to the Roman Catholic Church. 
irman and уез, the inhabitants have been part 
Tegion ый. French. Important products. of the 
Wine, Mi wheat, rye, barley, oats, and white and 
Taine and neral products include iron ore from Lor- 
district or im from Alsace. The Vosges Mountains 
its streams Eie supplies timber, coal, and salt, and 
also support vide hydroelectric power. Alsace-Lorraine 
у San important textile industry. 
have crossed Alsace-Lorraine many times. 


The Nquerors 
two аг 
е, + . 
аз have long been a prize in wars between 


hy 
Le M 


SWITZERLAND 


The Regions of Alsace and Lorraine. The inset shows their 
location at the boundary of France ond Germony. 


France and Germany. In the A.D. 300's and 400's, Teu- 
tonic bands drove out the Celtic tribes then living in 
the region. Alsace-Lorraine became part of Charle- 
magne's empire in the late 00's. But it fell to Germany 
when his grandsons divided his empire. 

Alsace and Lorraine remained under German rule 
until the 150078, when France gained control of them 
by slow stages. The people fought all efforts to turn them 
into Frenchmen. But the French Revolution of 1789 
brought a change of heart. The Alsatians became so 
French in spirit that more than 50,000 of them moved 
to France when their land was aw arded to Germany 
in 1871. 

The Germans resented the loss of Alsace-Lorraine 
after World War I. They regained control of the area in 
World War II. The Germans moved thousands of the 
people out of the region, and replaced them with Ger- 
mans, Poles, and Russians. The Allies drove the Ger- 
mans out of Alsace-Lorraine in 1944-1945, and France 
again took control of the entire region. Ronrxr E. Dicxixsox 

ALTAI, AL гуе, MOUNTAINS form a lofty range that 
runs northwest across the borders of western Mongolia 
and the Kazakh state of Russia. The Altai are among 
the oldest mountains in Asia. They с yntain rich deposits 
of lead, zinc, gold, silver, copper. and iron. Some of the 
mountains have pasture land and forests, The highest 

ak is Belukha or White Mountain (15,157 feet). The 
Ob and Irtysh rivers rise in the Altai Mountains. During 
Russia's five-year plans, the government opened many 
mines in the mountains, and built large dams and power 

lants on the Irtysh River. THEODORE SHABAD 

ALTAIC LANGUAGE. Scc LANGUAGE (Other Groups). 

ALTAIR is a bright star of the first magnitude in the 
constellation Aquila, the eagle. It is about 10 times as 
bright as the sun, and is only 16 light-years away from 
Earth. With Vega, in the constellation Lyra, and 
Deneb, in the constellation Cygnus, it forms a triangle 
called the Virgin’s Diamond. See also ASTRONOMY (Parade 


of the Constellations [September]). 
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United Press Int. 
A Marble Altar in the chapel at the Massachusetts Institute of 
Technology has a modernistic setting. 


Brown Bros. 
Ancient Altars of the Hebrews. The bodies of animals were 
sacrificed on the large brazen altar at the left. The altar at 
the right was used for burning incense. 


ALTAR is a raised place or object, used in religious 
worship. The Greeks, Romans, and Hebrews used 
altars to burn incense, and to sacrifice animals or other 
gifts to a god or gods. Christians use the altar for holy 
ceremonies such as the Holy Eucharist or Lord’s Sup- 
per. Worshipers kneel before the altar to repent sins, or 
to show they have been converted. 

Mounds of earth, flat-topped rocks, or heaps of stone 
served as the first altars. They grew more elaborate as 
man became more civilized. The Babylonians made 
their altars of sun-dried bricks. The Assyrians used 
limestone and alabaster. Egyptian stone altars were 
richly carved. Gold covered the Hebrew incense-altar 
in the Temple at Jerusalem. 

Christian altars differed as much as possible from 
those of the pagan Romans. The first Christian altars 
were oblong and had a small chapel called the confes- 
sion beneath. At first, these held the bones and relics 
of saints. Later, the confession became known as the 
crypt (see Crypt). Jewels decorated altars by the A.D. 
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400's. Cathedral altars were oí 

Christians first used the al 
Ages. It served as a decorat 
the altar. Great sculptors, pa 
and stone often made figures 
Catholic and Episcopal chu: 
rated altars, but most Prot 
ones. Some have none at all 

ALTENBURG, Mo. See Mı RI 
to Visit). 

ALTERNATING CURRENT. ~ 
ELECTRIC GENERATOR; TESLA COLA 

ALTERNATION OF GENERATIONS is а regular ш 
of the reproductive cycle of cer 
Some plants, such as the mosses 
stages. The first is a sexual stag 
either male or female. The sec: 
forming, stage (see Spore). Se 
TION. 

ALTERNATOR, See ELECTRIC 

ALTGELD, JOHN PETER. ~ 
Development). 

ALTHEA. See Rose or SHARO 

ALTHING. See ICELAND (Gos 

ALTIMETER, al TIM ee tur, is an instrument used i 
measure altitude, or distance above sea level or sof 
other point. Aircraft have altimetcrs. Mountain climbes 
and surveyors also use them. 

One of the two types of altimeters is the aneroid, © 
barometric, altimeter. It measures altitude above s 
level. This altimeter shows the atmospheric pressure # 
the level of the instrument. Any given altitude has a spe 
cific pressure (see Arr [table, Air Pressure]). The face @ 
the altimeter is marked with the altitude согтеѕроо 
to each pressure (see BAROMETER [Different Kin 
Barometers]). х 

The second type of altimeter is a radio device А 
determines absolute altitude above the earth's sure 
by measuring the time needed for radio waves t0 ® 
reflected from the surface of the earth. с. В. % 

See also AIRCRAFT INSTRUMENTS. 
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An Aneroid Altimeter uses air pressure to measure OM 
The left-hand dial indicates the altitude in feet. 


Carl Вуоіг & Associates " 
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ALTITUDE 7 


AL tuh tood, is the height of an object 

a given level, such as a mountain above а plain. 

goxraphy, it refers vo the height of a place above sea 

usually given in fect or miles. At higher altitudes, 

contains less air and the temperature 

ee. At an altitude of six miles above sea level, the 
ture may be as low as 78°F. below zero. 


:ld's highest mountain, rises 
ic research rockets have reached 
Heights over 20,000,000 miles. Gronox Р. Таха 
Se also Am; MOUNTAIN; Rocket. 

ALTITUDE RECORD. 5ce the altitude record tables 
with the articles AIRPLANE; BALLOON; GLIDER; and 


Mr. Everest, the v 
PO feet. High-altit 


Никоеткк. 

ALTITUDE SICKNESS affects some persons at high 
alimdes, either in mountain climbing or in airplane 
| The average person is accustomed to living at 
боде under 5,000 fect. Altitude sickness results from 
за insufficient amount of oxygen in the blood for the 
dys needs. The symptoms are shortness of breath, 
шшк, dizziness, headache, faulty judgment, and 
ашк. Present-day airc raft are equipped with oxygen- 
Weathing devices or pressurized cabins, or both, to pro- 
‘ike oxygen. In the past, many aviators lost their lives 
коше they failed to realize the danger of insufficient 
р л when flying at high altitudes. Some people, 
eluding the Tibetans and the Indians of Bolivia, have 

me well adapted to high altitudes up to 17,000 
E! Terr cum T physical labor where the new- 
it difficult to take a step without panti 
breath. See also Axoxıa; piene w. ce 
ALTO, or CONTRALTO, is the part sung by the low- 
female or boys’ voices. Mezzo-soprano and soprano 
Eu Alto also describes a type of voice or singer. 
>. to clefis a C clef on the third line of the staff. Alto 
| К" а рона beo and are given such 
| clarinet. See also SINGING. 
Ко. See RrLrEF (in art). 
| TON, Ill. (pop. 43,047; alt. 430 ft.), is a manu- 
=. city on the Mississippi River. It lies about 
es north of St. Louis, Mo. (see Ixtinors [map]). 
EM of the world's leading manufacturers of 
E » It also produces ammunition, petroleum 
di я bricks, and limestone. 
md e laid out as a town in 1817. It was a busy 
E» atng the 1830's. The town was incorporated 
; eie see: Ды dca Exe to St. 
events of that period. е city was 
Er tg the last Lincoln Donel debate in 1858. 
in Alton in Tu an abolitionist editor, was murdered 
oid (sce Lovejoy [Elijah]). The city has a 
ALTOONA, тане, PauL M. ANGLE 
Pli n) к TOO nuh, Pa. (pop. 69,407; alt. 
ЕБ... E the main line of the Pennsylvania 
ops cof is the home of its chief car shops. These 
Mad’; Ek repair cars and locomotives. The rail- 
in the e: ^ ca Shops are believed to be the largest 
cim ther Altoona industries make clothing, 
Most IUE electric products, foods, and mattresses. 
diy Ten shuttlecocks are made in Altoona. 
ins, about ео side of the Allegheny Moun- 
ose the miles cast of Pittsburgh. The railroad 
Curve, 51 mountains by way of the famed Horseshoe 
Bervan west of Altoona. For location, see 
1A (color map). 


Altoona is the home of a Pennsylvania State Unb 
versity undergraduate center, where students may 
enroll for their freshman and sophomore year The 
city has a symphony orchestra and a civic music 
association, 

Altoona was laid out as a town in 1849. It did not 
start to grow until 1854, when the Pennsylvania Rail 
road line was westward to the city. Altoona 
then began to be used as a division operating point and 
nn M M hr has а com jon form 

%. К. meom 

ALTRUIST, AL troo ist, із а penon who thought- 
Ry ہا چ‎ shay ed mma Some 
altruists call their own attitude “the higher selfishness.” 
They argue that their way of life is only a more intelli- 
gent way of being selfish. By sacrificing to make others 
happy, they gain greater happiness than the egoist or 
narrowly selfish person does. Among the great altruists 
are Abraham Lincoln, Jane Addams, Clara Barton, 
David Livingstone, and Wilfred Grenfell. The philoso- 
pher Auguste Comte coined altruim from the Latin 
word alter, or other. The word altruism means literally 
otherism. Gooowm Wario 

ALTRUSA INTERNATIONAL is an organization of 
women executives. Only one woman from cach business 
or professional field in a community is invited to join. 
Altrusa sponsors projects to mect specific community 
needs. About 16,000 members belong to more than 500 
local clubs in the United States, Canada, Mexico, 
Guatemala, England, Puerto Rico, and Bermuda. 
Altrusa has a planned program in international rela- 
tions, community affairs, and vocational guidance. The 
organization, founded in 1917, has headquarters at 332 
S. Michigan Ave., Chicago 4, Ill. Locus Hrcwr 

ALUM, AL um, is the name of a group of double salts, 
made up of two metals and one acid group. Common 
alum is potash alum, or potassium alum, a sulfate of 
potassium and aluminum, KeSOrAl{SO,)s24H:0. 
Other alums are ammonium, sodium, and chrome 
alum. Chrome alum is unusual because it contains no 
aluminum. Manufacturers make most alums from baux- 
ite, the source of aluminum sulfate. Potash alum is used 
to shrink tissues, stop bleeding, 1 
perspiration. It is also used in treating canker sores, 
ulcers, and sore throats. Industry also uses alums to size 


mineral oils, and dye and tan material. Some baking 
ers contain dry sodium alum. 


See also SALTS. i 
ALUMINA, uh LYOO mih nuh (chemical formula 


АБО), a mineral compound of aluminum and oxygen, 


topaz, and O 
t varieties 
spinel. The prese lad 
kaolin makes it a valuable material in the manufacture 
of porcelain. Bauxite, com | 
and hydrogen, is the main source of the alumina used 
in the production of aluminum. See also ABRASIVE; 
ALUMINUM; CORUNDUM; KAOLIN. HARRISON ASHLEY SCHMITT 
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ALUMINUM, uh LOO mih num (chemical symbol AI), 
a silvery-white metal, is light, strong, and rustproof. 
People often call it *the magic metal," because it can 
be stretched and rolled into almost any shape. Manufac- 
turers make aluminum into thousands of products, from 
the huge bodies and wings of airplanes to thin wrappers 
for chewing gum. The United States uses more alumi- 
num than any other metal except iron and steel. Ameri- 
cans and Canadians call this metal aluminum, but 
people in Great Britain and many other lands call it 
aluminium (аг yoo MIN ih um). Aluminum has an atomic 
number of 13 and an atomic weight of 26.98. 

The light weight of aluminum makes it a particularly 
useful metal. An object made of aluminum weighs only 
about one-third as much as the same object made of 
iron or steel. Pure aluminum is soft, but other metals 
can be alloyed, or mixed with it, to make it as strong as 
steel. Alloyed aluminum used in airplane wings can 
withstand loads of more than 90,000 pounds to the 
square inch. Aluminum can also be drawn so fine that 
13 pounds of aluminum wire could circle the earth. 

Aluminum does not occur as a metal in nature. It 
must be manufactured from bauxite ore. The United 
States makes nearly half the aluminum produced in the 
world each year. Canada ranks second to the United 
States. Other leading aluminum producers include Rus- 
sia, France, Italy, Norway, Japan, and Germany. Most 
countries have supplies of bauxite ore. The United 


Refined Molten Aluminum Is Poured into Molds. 
Aluminum Company of America 
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States has some, but Canada has none. à 
Scientists discovered aluminum in the 1800's. At fis 
it was rare and costly. The first object ever made d 
aluminum was а toy rattle made in the 1850's for tht 
baby son of Napoleon ПТ. Опе of the earliest uses d 
aluminum in construction was in the Washington Мо» 
ument. In 1884, a German immigrant named William 
Frismuth made the cap of the monument out of alumi 
num so that it would not tarnish. The pyramid-shaptd 
cap weighed 100 ounces, and at that time was the p. 
est piece of aluminum made in the United States (s* 
WASHINGTON MONUMENT). Scientists did not learn ho 
to produce aluminum cheaply and in large quant 
until 1886 when a new refining method was discove 


The Importance of Aluminum 


Aluminum melts at a considerably higher b 
ture than zinc, tin, and lead, but at a lower мае d 
than copper and steel. It is an excellent conduc ET 
electricity. Wire used to carry clectric current =: d 
the country is usually made of aluminum, beca 
its conductivity and light weight. | А 

Exposed aluminum forms a thin coating of al «c P 
oxide that protects the metal against further inju! 6 Ел 
cover keeps aluminum from “rusting.” For EE 
aluminum need not be painted or otherwise PR 
It is nonmagnetic, nonsparking, and попро! 
and it reflects heat and light. inds of useful 

Aluminum can be produced in more kin is thin f 
forms than any other metal. It can be used as 
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Aluminum 
resists 
corrosion: 


minum 


Aluminum conducts 
heat rapidly. 
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for packaging food or for heavy forgings in machinery. 
It can be bolted, brazed, riveted, soldered, or welded. 
The five leading uses of aluminum in order of impor- 
tance are for building materials, military supplies, trans- 


portation, consumer products, and electrical supplies. 

Uses on the Farm. Farmers use aluminum roofs on 
chicken houses, because the shiny aluminum reflects 
heat so well. It helps keep chicken houses cool, which 
boosts egg production during hot weather. The light 
weight of aluminum makes it ideal for portable sprin- 
kler systems on irrigation projects. Thousands of acres 
of land are watered by sprinkler systems each year. 

Uses in the Home include attractive, long-lasting 
storm doors and windows, screens, and heating equip- 
ment. Aluminum makes good cooking and kitchen 
utensils, because it conducts heat so well, does not rust 
or chip, and is harmless to food. It can also be color 
anodized, or dyed, a variety of colors for refrigerators, 
freezers, and other products. Housewives often use thin 
sheets of aluminum foi! for wrapping food, because it 
is nonpoisonous, greaseproof, and keeps out moisture 
and odor. Toothpaste and other household items often 
come in collapsible aluminum tubes. 

Uses in Industry. Much of the aluminum produced 
goes into building and construction. Skyscrapers often 
have gleaming outside wall panels of aluminum. Build- 
©з also use aluminum nails, rivets, and electrical wire 
and cable. Paper-thin sheets of aluminum in the walls 
of houses and other buildings reflect as much heat as 
р пацанов materials several inches thick. Used 
e ing, aluminum can increase the insulating value 

Cloth up to 200 per cent while adding less than 1 
ounce to the weight of a coat. 

о оя use aluminum and aluminum 
ud ыр апез, һизез, ships, trucks, trailers, and 
ien T transportation carriers are lighter in weight 
E ea ut are just as strong. Aluminum is used to 
En i tanks and pipelines. Tiny flakes of alumi- 
aluminum mixed with varnish and lacquer to produce 
thin oe шь Aluminized steel, or steel coated with a 

aluminum to protect it against rusting, goes 


Aluminum 
insulates by 
reflecting heat. 


Aluminum is a good 
conductor of electricity. 


into fencing, barbed wire, roofing, and siding. 


Sources of Aluminum 


Aluminum is one of the most abundant metals, but it 
is never found in the earth as a pure metal. Miners can 
dig copper and gold. But nobody has ever dug а 
piece of aluminum. It exists in its natural state only 
in compounds with other metals. Aluminum compounds 
make up more than 15 per cent of the earth’s crust. All 
soils and many rocks and minerals contain aluminum 
compounds. But the oxide and other compounds of 
aluminum in soils, rocks, and minerals are hard to break 
down to the metal. 

Aluminum can be made inexpensively only from an 
ore called bauxite. Bauxite usually occurs in a hard, 
rocklike formation. But it may also be as soft as mud. 

Most of the aluminum used in the United States and 
Canada comes from bauxite ore mined in Jamaica and 
Surinam. Arkansas furnishes about 95 per cent of the 
bauxite that is mined in the United States. The rest 
of the bauxite mined in the United States comes from 
Alabama and Georgia. The major producing bauxite 
areas outside the United States include Jamaica, Suri- 
nam, Russia, British Guiana, France, Hungary, Yugo- 
slavia, Greece, and Guinea. | 

To be considered bauxite, the ore must contain more 
than 32 per cent alumina (aluminum oxide) that can be 
recovered. Most aluminum comes from bauxite that 
contains from 45 to 55 per cent alumina. See Bauxite. 


How Aluminum Is Made 


Aluminum must be separated from the other mate- 
rials in bauxite ore before pure aluminum metal can be 
produced. This is usually done by the Bayer process 
(see the History section of this article). | 

Bauxite is fairly cheap. But the electrochemical treat- 
ment needed to make aluminum is expensive, and it 
takes vast amounts of electric power. Hydroelectric 
power is the cheapest source of electrical energy, so 


Gleaming Sheets of Aluminum Are Made from Ingots. 
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THE WORLD'S 
_ PRINCIPAL 
DEPOSITS OF 
. BAUXITE | 
L _/ 


a LEADING BAUXITE-MINING COUNTRIES 


, [тшш шше] шш шш! United States. . 1,753,000 tons 
Jamaica 4,523,000 tons gooog: 


Hungary 1,131,000 tons 


urinam 575, ions QUOUPQUQOQUOQUQOY 
$ 3,575,000 t Oc 


Yugoslavia 908,000 tons 


Russia (est.). . . . 2,615,000 tons QOQQQOQQOC 


Greece. 


British Guiana. . 2,437,000 tons QOQUQUOQUOI 
1,781,000 tons QQQT 


Based on a 4-year average of governm 


LEADING ALUMINUM-PRODUCING COUNTRIES 


United States. . 1,614,500 tons @ 0 0 0 0 0 0 8 0 Quebec 
00000001 ; 
Washington. . . .525,000 tons 


608,900 tons #999801 Техаз.........385,000 tons | 


Russia (est.). .. .. 532,500 tons @ 0 @ @ @ t Newyork 250,000 tons | | 


France.........167,600 tons BUS 248,000 tons f 


G West). . 158,500 t 
ermany (West) ons Alabama. .. . . . 190,000 tons 


Могуау...... ..105,000 tons 4 
British Columbia. 186,000 tons 


76,100 tons 
180,000 tons 


70,400 tons f 
164,000 tons 


Austria 63,300 tons б 


157,000 tons 

Hungary... ..... 37,800 tons É 
city: 
Each symbol @ stonds for 100,000 tons of aluminum produced each year. Each symbol {Û sands for 100,000 tons of aluminum-producing cop? 


Based on a 4-year average of government statistics. Based on a 4-year average of government statistics. 


W ALUMINUM IS MADE 


¬ 
1) 
jevxite Ore i| Bouxite ore is crushed and then mixed 
with lime, soda ash, and hot water. m  Covstic Soda 


Water Steam 


(\) К. A digester hects the mixture under 

۲ steom pressure, The coustic sodo 
Д dissolves the alumina from ће ore 
7 ond leaves the other impurities os 
solids. A filter then seporotes 


CRUSHER | E the solids from the solution. 


DIGESTER 


we —À 


4 POUNDS OF BAUXITE 


YIELDS ста ® 
m 1 The solution then cools in a pre- 


cipitator. As it does, the alumina 
precipitates, or leaves the solu- 


% Pou tion, in the form of crystals. The 
ND OF 2 POUNDS OF 8 TO 10 KILOWATT- alumina crystals, combined with 
CARBON ANODE ALUMINA HOURS OF ELECTRICITY water, settle to the bottom. 
Caustic Soda 
Solution 


emt Caustic soda solution goes back to 
the digester to treat more bauxite. 
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1 POUND OF ALUMINUM 
Alumina Crystals 


— Rotary kiln removes the 
water from the crystals, 
leaving pure alumina. 

PRECIPITATOR 


Фе is produced by smelting 
alumina dissolved in a cryolite 


ELECTROLYTIC CELL solution т ап electrolytic cell. 


Aluminum forms at the cathode. 
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aluminum plants are usually built near rivers that can 
provide plenty of power. 

It takes 4 pounds of bauxite to make 2 pounds of 
alumina, which makes about 1 pound of aluminum 
metal. About } pound of carbon is used in producing 
a pound of aluminum. Each pound of metal produced 
requires from 8 to 10 kilowatt-hours of electric power. 

Refining the Ore. After bauxite ore reaches the mill, 
sprayers wash off the clay and dirt. Conveyer belts carry 
the ore into crushing machines and hammer mills. 
Fhese machines grind the ore into powder. The powder 
is mixed with a hot caustic-soda solution, and pumped 
into large pressure tanks called digesters. These tanks 
heat the mixture under pressure at 300? Е. for about 30 
minutes. The alumina dissolves, but the impurities in 
the solution, such as silicon oxide, iron oxide, and tita- 
nium oxide, remain. Pumps push the solution through 
pressure filters that separate the impurities. These im- 
purities are called red mud, because of their color. 

Obtaining Alumina. A clear liquid remains after the 
red mud has been removed. This liquid is cooled slightly. 
Then pumps carry it into precipitators, tanks as big as 
24 feet in diameter and 80 feet high, where the solution 
is stirred for nearly two days as it cools slowly. 

Alumina is much less soluble in the cold solution than 
in the hot solution. Therefore, it precipitates, or comes 
out of solution, as it cools. Workmen add crystals of 
hydrated alumina, or alumina particles containing water, 
to the solution to aid the precipitation process. As the 


ALUMINUM TERMS 


Alumina Plant processes bauxite ore to obtain alumina. 

Bath is the molten cryolite solution in which alumina 
(aluminum oxide) is broken up to release aluminum. 

Bloom is the first bar produced in the rolling of an 
aluminum ingot. 

Fabrication Plant makes aluminum sheet, plate, foil, 
rods, or bars. 

Ingot is metal to which alloys have been added, and 
which has been cast into a certain shape and size. 

Reduction Plant produces aluminum by removing the 
oxygen from alumina. 
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PRODUCTION OF ALUMINUM IN TONS 


Year World United States 

1900 7,500 1,650 

1910 49,200 7,700 

1920 137,300 69,021 

1930 297,800 114,518 

1940 863,200 206,280 

1945 957,500 495,060 

1950 1,643,600 718,622 

1955 3,340,000 1,565,721 

alumina comes out of solution, it grows on the em 


crystals, or the particles added to aid crystallize 
The crystallized alumina finally settles on the Doe 
of the tank. 

About half the alumina in the solution precipa 
during one processing. After workmen remove the alam 
na, pumps carry the caustic solution back Me 
ers. Workmen add more bauxite and caustic i 
and the whole process is repeated. Gradually almost 
the alumina is recovered. b 

Drying and Cooling Alumina. The crystals Е 
drated alumina are treated to remove the fine 
These particles are used as “seed” crystals in theme 
cipitators. Rotating kilns, or ovens, wash the 
coarse particles, and then heat them at about 2,000 
to remove water. The alumin: comes from the ; 
a dry, fine, white powder. It is now ready to be 
into aluminum. E Ж 

The steps in the Bayer process vary according 08 
type of bauxite used. European ores require higher , 
peratures, longer treatment, and stronger caustc 888 
tions. Plants in the United States developed a pru 
during World War II that uses the ore deposits in 
sas. This ore contains much silica. The process us 
Bayer methods, and adds other steps to recover alum 
and soda from the red mud. 

Producing Aluminum. Smcliers produce ай 
by the Hall-Héroult process (see the History SECON 
this process, an electric current passes throug ES 
cryolite that has alumina dissolved in it (see GWOT 

A large rectangular steel box called a cell or pot 
the electrolyte, or cryolite solution. ‘The box has ап ШЕ 


HOW ALUMINUM IS FABRICATED F 
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Aluminum Co. of America; Aluminum Co 


айко lining, and is insulated to reduce heat loss. The 
alten bath contains about 5 per cent calcium fluorid 
fa addition to cryolit The bath must be heated to 
between 1,750" F. and 1,830? F. 

The electric current enters the bath through carbon 
жой, or positive poles, that hang from overhead bars 
and dip into the bath. Ihe current passes through the 
tath to steel bars embedded in the carbon lining in the 


botom of the cell. Ihe bottom lining becomes the 
shode, or negative polv, of the cell. 

Ihe alumina in the solution breaks up when the 
curent passes through the bath, and aluminum metal 


forms at the cathode. Oxygen is released in gas at the 
anode. Workmen take the molten aluminum out of the 
сй, usually by siphoning, and pour it into molds to 
ol. The aluminum is now in either pig or sow form. 
A pi is a 50-pound piece of untreated, impure alumi- 
mum. А sow is а 1,000-pound piece. 

The Hall-Héroult process is a continuous one. Once 
sarted, a cell operates 24 hours a day, seven days а 
week. Aluminum metal is removed periodically. Alu- 
mina must be added regularly. Aluminum plants have 
long lines of cells connected in series to produce alumi- 
sum. A large cell can produce about goo pounds of 
aluminum in 24 hours. 


How Aluminum Is Shaped 


Aluminum from the reduction cells is placed in fur- 
naces, either as solid pigs or sows, or as molten metal. 
Workmen then add other metals such as copper, mag- 
"sium, silicon, and zinc to form aluminum alloys. 
When the alloy is melted and of proper composition, 
itis cast into an ingot. 

Plate and Sheet. Giant machines with steel rollers 
toll and squeeze hot aluminum ingots into plate. Plate 
З metal that is more than $ inch thick. Ingots may 
$0 through still another series of rollers that squeeze 

m further to form aluminum sheet, which is thinner 
than plate. Machines with highly polished rollers treat 
the sheet to obtain higher temper, or more strength, and a 
bright surface, 

Чаш and stretching machines flatten the plate 
sheet. Roller-leveling machines roll out plate and 
t making it thinner and longer. In the stretching 
*peration, the jaws of a giant machine grip the ends of 
Y sheet, The jaws pull apart until the metal “gives” 
Чу. Thin-sheet aluminum becomes foil when it is 
than 1900 of an inch thick. 
chin and Rods of aluminum are also made by ma- 
£s that roll ingots. Square ingots, heated until they 
oe are forced through pairs of rollers with suc- 
ingot ur smaller openings. This process makes the 
Wide foun and longer. Further rolling produces a 
in E of sizes and shapes. Bars and rods are used 
screws, саса products such as bolts, nuts, ш 
Wire pr ЕН ets, and to make forgings, tubing, an 
wd Shapes and Tubing. In the extrusion proc- 
heated im one end of a steel cylinder pushes against 
opening e of ingot. It forces the metal through an 
DE aN D a die at the other end of the cylinder (see 
Opening j KING). The hot metal squirts out of the 
a 5 toothpaste out of a tube. This process is 
tio € such construction pieces as angles, T-sec- 


and wi Е 
and window sash and door sections. 
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Tubing is extruded from hollow ingots. A mandrel, ог 
tapered metal bar, extends through the center of the 
die. The ram forces hot metal through the space be- 
tween the mandrel and the die walls. This forms the 
aluminum into a tube. 

Drawn and Rolled Tubing. Machines also make alu- 
minum tubing by drawing a tube bloom, the first tube 
produced, through a die. The pointed end of the tube 
bloom is placed through the die opening. Then the tube 
is pulled through the die. The tube's wall thickness can 
be reduced by placing a mandrel inside the tube. 

Tubing is also made by tube reducers, А machine 
pushes the tube over a tapered mandrel while dies rock 
back and forth over the tube's outer surface. The tube 
rotates as it enters the machine. Plants use this process 
with high-strength alloys that are difficult to draw, or 
pull. Tubing is also made by continuously rolling and 
welding sheet into tube form. 

Wire can be drawn to an extremely fine size by using 
a number of dies, each one smaller than the previous 
one. Machines pull the rod through dies that have open- 
ings smaller than the rod. The machines use heavy oil as 
a lubricant. These machines can draw 4,000 to 5,000 
feet of aluminum wire a minute. 

Castings. Plants produce sand castings by pouring 
molten aluminum into the cavity, or hole, of a sand 
mold that has been formed into a certain size and shape. 
Workmen use special kinds of sand, and pack it so it 
will not fall apart. The molten metal flows through a 
gate, or opening, into the cavity. The mold has other 
openings called risers through which more molten metal 
can flow to make up for shrinkage that occurs as the 
metal in the mold hardens. Air and gases escape from 
the mold through the risers. 

A mold cavity made of cast iron is used to make 
permanent-mold castings. They are stronger, more accu- 
rate, and have a better surface finish than sand cast- 
ings. Cast-iron molds are expensive, and aluminum 
plants use permanent-mold castings only when a large 
number of parts are needed. 

Machines produce die castings by forcing molten metal 
into a steel die cavity under pressure. Die castings pro- 
vide a good surface finish. But the dies cost so much that 
they are used only when a large number of identical 
parts are needed. 

Investment castings use wax patterns to form small, 
complex parts. Plaster molding is much like sand casting. 
The plaster molds produce a smooth surface. See 
Cast AND CasriNG. t ( 

Forgings сап be produced either by pressing hot 
pieces of aluminum into a certain shape in a forging 
press, or by pounding the pieces with a forge hammer. In 
die-forging, closed dies squeeze a hot piece of aluminum 
and force it into the shape of the dies. See FORGING. 


Finishes and Coatings for Aluminum 


Aluminum has a pleasing natural color, and is gen- 
erally used without coatings. Aluminum articles and 
parts for special uses, such as siding for houses, may be 
painted. ‘Aluminum may also be coated with waxes, 
plastics, chemicals, other metals, or porcelain enamel. 
It can be polished to give such brilliant reflective sur- 
faces as those used in floodlights of athletic fields. 
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Aluminum can be anodized to increase its resistance to 
scratching and to dye it a wide variety of colors. 

Anodizing is an electrochemical process that thickens 
aluminum's natural oxide coating. The natural oxide 
coating is about тооболоо Of an inch thick. Anodized 
coatings generally range from yo;s00 to 15000 Of an 
inch thick. These coatings are clear and colorless. Hard, 
thick coatings make surfaces resistant to corrosive con- 
ditions, wear, and scratching. These thick coatings may 
also be dyed a variety of colors that cannot wash or rub 
off. The oxide film on the metal’s surface is sealed by 
dipping the aluminum into boiling water. Anodizing 
occurs after the parts are fabricated, or shaped, because 
the surface films would crack in the forming process. 

In color anodizing, workmen dip the aluminum arti- 
cle in an acid electrolyte. Current is passed through the 
electrolyte, and the aluminum serves as the anode. 
Workmen then wash the aluminum to remove acid 
from the oxide film, and dip it into a hot dye bath. Then 
they seal the dyed surface by dipping the aluminum 
into a hot nickel acetate solution. 


History 


Sir Humphry Davy, a great British chemist, treated 
clay with sulfuric acid in 1807, and decided that the 
clay contained an unknown metal. He called it alumium, 
then changed the name to aluminium. But he could not 
separate it from the compound it formed with the 
oxygen in the air. He named this compound alumina. 

The First Aluminum was produced in 1825 by Hans 
Christian Oersted, a Danish chemist. Oersted heated 
aluminum chloride and potassium-mercury amalgam. 
The heating finally evaporated the mercury, and Oer- 
sted found a tiny lump of metal, the first aluminum. 

Friedrich Wohler, a German chemist, produced alumi- 


num in 1827 by heating aluminum chloride and men 
lic potassium. His aluminum w 
powder. There was so much oxide on the surface ù 
he could not melt the particles together. Wöhler w 
until 1845 before he could produce particles of alums 
num large enough to be weighed. He was the бл; 
discover that aluminum is an extremely light mew 

Henri Étienne Sainte-Claire Deville, a French ches 
ist who later founded the aluminum industry, improved 
on Wóhler's work by using sodium instead of potassiu 
to break down aluminum chloride. ‘This was an i 
tant step, because sodium was much cheaper than pe 
tassium. Deville’s process also provided a method d 
melting the tiny aluminum particles together. 

In 1855, Deville exhibited a shiny bar of aluminum 
Its light weight excited the French and interested th 
French emperor Napoleon ПТ. He asked Deville i 
provide the French army with aluminum helr 
breastplates, and other equipment. He knew this 
metal would lighten the load of his soldiers. 

The first aluminum was more precious than gold 
Napoleon III had a set of aluminum forks and spoons 
for his most honored guests. Less important guests usd 
gold and silver tableware. 

The First Aluminum Plant. Napoleon III gw 
Deville money to build a factory at Glaciere, a subur 
of Paris. By 1859, Deville was able to reduce the prit 
of aluminum from $545 to $17 a pound. But he coii 
not take aluminum from the ore cheaply enough to out 
fit the army for Napoleon. | 

The Hall-Héroult Process. For many years, chemist 
sought an inexpensive way to make aluminum. Finally, 
in 1886, two men developed the same process at the 
same time. Neither man knew that the other was work 
ing on the problem. They were Charles Martin Hall E 
Thompson, Ohio, and Paul L. T. Héroult of Paris 
France. Hall and Héroult each thought of using a f 
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Electrolytic Cells, left, we 
used by the Pittsburgh M 
tion Company in the late 18 b 
to smelt aluminum. Such © 
are called pots. 
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24 hours а day, 7 4¥ 


mineral, cryolite, to dissolve the alumina and make it 


conduct electricity. Their method became known as the 
Hall-Héroult process. It provided an inexpensive 
method of making aluminum, and gave birth to a giant 
industry. The only changes in the Hall-Héroult process 
have been to increase the size of equipment used and 
to improve the efficiency of the operation. Cryolite is 
found only in Greenland. but it can be made artificially. 
Hall and Héroult lived strangely parallel lives. Each 
was 22 years old when he discovered the process of 


producing aluminum, and each died in 1914. 
The Bayer Process. In 1889, the German chemist 
Кай Joseph Bayer developed a process to separate 


alumina from the other materials in bauxite ore. 

Industry Development. By 1899, five firms were pro- 
ducing aluminum in the United States, France, Eng- 
land, and Switzerland. But the world's annual produc- 
tion totaled only 2,000 tons. 


Hall formed the Pittsburgh Reduction Company in 
1888, and began producing 50 pounds of aluminum 
daily at a plant at New Kensington, Pa. The company 


changed its name to the Aluminum Company of 
America (ALCOA) in 1907. By 1909, it was producing 
16,500 tons of aluminum a year. Héroult formed a 


Swiss aluminum company in 1888, but it did not begin 
production for several years. 

Production expanded greatly during World War I. 
The United States increased its production 40 per cent, 
and Germany developed a major aluminum industry to 
fill its military needs. Production continued to expand 
in the 19207, as industry began to use the new metal in 
place of others that had become scarce. New, stronger 
alloys and better ways of turning aluminum into useful 
oS boosted world production to 304,000 tons in 
E The depression of the early 1930's cut world 

uminum output almost in half, but World War П 
needs brought a tremendous expansion. 
ро States increased its annual production 
be ,000 tons in 1940 to 920,000 tons in 1943, and 
en the world's largest aluminum producer and 
b: Eu Canada's production soared from 109,000 
E 40 to nearly 500,000 tons in 1943. The Alumi- 
A pam of Canada, Ltd. (ALCAN), was founded 
Pitsb а Aluminum Company, Ltd., by the 
m p Reduction Company (now ALCOA) in 

tee changed to its present name in 1925. ALCAN 
ae a subsidiary of Aluminium, Ltd., a Canadian 
гена) 1928 when ALCOA disposed of its hold- 
formed E е the United States. Aluminium, Ltd., was 
доле to take over these holdings. АСАМ plant at 
in the ожо has one of the largest aluminum smelters 
of their ki . This plant supplied the Allies with a third 

row dem during World War II. 

0 manuf € war, Canada shipped most of its aluminum 
J, саа іп the United States. The number of 
from 4 bin making aluminum products increased 
duction of 2 1946 to 24,000 in the 1920. World pro- 
à year d aluminum rose to more than 3,800,000 tons 
„ gring the 1950's, 
the feed largest aluminum-making companies in 
pany (ij j aes are ALCOA, Reynolds Metals Com- 
1940), and K 'came a complete aluminum producer in 
tion (foun еар Aluminum and Chemical Corpora- 
Cmployee: in 1946). For the assets and number of 
Sof ALCOA and Reynolds Metals Company, 
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see MANUFACTURING (table, 100 Leading U.S. Manu- 
facturers). 
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B. Uses in the Home 
|. Sources of Aluminum 
Ill. How Aluminum Is Made 
A. Refining the Ore 
B. Obtaining Alumina 


C. Uses in Industry 


C. Drying and Cooling 
Alumina 

D. Producing Aluminum 

IV. How Aluminum Is Shaped 


A. Plate and Sheet E. Wire 
B. Bars and Rods F. Castings 
C. Extruded Shapes and Tubing G. Forgings 


D. Drawn and Rolled Tubing 
V. Finishes and Coatings for Aluminum 
VI. History 
Questions 
Why are aluminum plants usually built near rivers? 
What makes aluminum rustproof? 
Why did Napoleon III become interested іп alumi- 


num manufacture? 
How long an aluminum wire can be made with 1} 


pounds of aluminum? 
Why was the cap of the Washington Monument made of 


aluminum? 
What is the leading bauxite state? 
What is an aluminum pig? А sow? 
How much aluminum can be made from four pounds 


of bauxite? 

What country founded the aluminum industry? 

What advantages does aluminum have over iron as a 
metal in the construction industry? 


ALUMINUM BRONZE. See BRONZE. 

ALUMINUM COMPANY OF AMERICA (ALCOA) is 
the largest producer and fabricator of aluminum in the 
world. It has about 35 per cent of the total aluminum- 
producing capacity in the United States. It mines 
bauxite, the ore of aluminum, in Arkansas, Surinam, 
and the Dominican Republic. Alcoa has 32 major oper- 
ating locations in the United States. Its facilities include 
three bauxite refining plants, one chemical-products 
plant, eight smelting plants, and 25 fabricating plants. 
The company maintains sales offices for its products in 
more than 80 cities. It also operates railroads, steamship 
lines, hydroelectric developments, and other facilities 
needed in its business. The company is largely a basic 
supplier to manufacturers who turn out finished goods, 
but it also makes such consumer products as aluminum 
cooking utensils, giftware, and household wrapping foil. 

The company was organized in 1888 as the Pitts- 
burgh Reduction Company. It was formed to produce 
aluminum by the process discovered by Charles M. Hall 
in 1886. Alcoa adopted its present name in 1907. It 
was the only United States producer of primary alumi- 
num until 1940. The headquarters of ALCOA are in 
Pittsburgh. SrANLEY V. MALCUIT 

See also ALUMINUM; HALL, CHARLES M.; MANU- 
rACTURING (table, 100 Leading U.S. Manufacturers), 
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ALVA, DUKE OF 


ALVA, or ALBA, DUKE OF (1508-1583), FERNANDO 
ALVAREZ DE TOLEDO, was a Spanish general known 
for his cruelty and tyranny. In 1567, King Philip II 
made him governor of The Netherlands, which had 
revolted against Spain. Alva's court sentenced thou- 
sands to death, and was called the Council of Blood. 
His brutality and harsh taxes only made Netherlanders 
more determined to be free. Patriots seized the major 
coast towns and attacked Spanish shipping. They cut 
the dikes, and the floodwaters stopped Alva's army. His 
expedition in 1580 made Portugal temporarily part of 
Spain. J. Cary Davis 

ALVARADO, лит. vah RAH thoh, PEDRO DE (1485?- 
1541), helped Hernando Cortes subdue the Aztecs in 
Mexico and conquered Guatemala himself (see CORTES, 
HERNANDO). Born in Badajoz, Spain, Alvarado went to 
the West Indies in 1510. He joined the expedition of 
Diego Velasquez to Cuba in 1511, and received a grant 
of land there. 

Alvarado accompanied Cortes to Mexico in 1519. 
After Cortes conquered Mexico in 1521, he sent Alva- 
rado to seize Guatemala. Alvarado succeeded in 1523 
with the help of Indian allies. He then became governor 
of Guatemala and later of Honduras. Cartes E. NoweLL 

See also GUATEMALA (History). 

ALVEOLUS, singular form of alveoli. See Lunc 
(Air Passages); TEETH (picture, Parts of a Tooth). 

ALVERNO COLLEGE is a liberal arts college for 
women at Milwaukee, Wis. The college is conducted by 
the School Sisters of St. Francis, an order of the Roman 
Catholic Church. Graduates receive A.B., B.M., or B.S. 
degrees in education, nursing, home economics, busi- 
ness administration, and medical technology. The 
school was founded in 1887. For enrollment, see Unt 
VERSITIES AND COLLEGES (table). sister Mary AUGUSTINE 

ALYSSUM, SWEET. See SWEET ALYSSUM. 

A.M. stands for the Latin words ante meridiem, which 
mean before noon. See Dav. 

AMA. See AMERICAN MEDICAL ASSOCIATION. 

AMADIS OF GAUL, called the perfect knight, was a 
legendary character in medieval literature. He con- 
quered giants and sorcerers, broke the spell of an en- 
chanted island, and won for his bride the fair princess 
Oriana, to whom he was devoted. The origins of the 
legend are uncertain. The earliest known version was 
published in Saragossa, Spain, in 1508. This legend 
started a fashion for fantastic books on chivalry. It be- 
came particularly popular in France. But in 1605 Cer- 
vantes published his story of Don Quixote, the mad 
knight errant who attacked windmills, and put an end 
to this fad (see Don Quixote). ARTHUR M. SELVI 

AMADOR GUERRERO, MANUEL. Sec Panama (In- 
dependence). 

AMALEKITE, AM uh lek ite, was the name of a wan- 
dering Bedouin tribe in early Bible times. The Amalek- 
ites were supposed to be the descendants of Esau. They 
lived near Kadesh-barnea, south of Palestine. The 
Amalekites were the worst enemies of the Israelites in 
the wilderness, and also troubled them in the land of 
Canaan. Saul defeated them. David later crushed them, 
and Hezekiah struck down the few who remained. See 
Exodus 17: 8-16; I Samuel 15 and 30; and I Chronicles 
4: 43. See also BEDOUIN. WILLIAM А. IRWIN 
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AMALFI, ah MAHL fih (pop. 6,000; alt. 35 fha 
picturesque Italian town on a headland, overlooks de 
Gulf of Salerno. It lies in Campania, about 22 mn 
southeast of Naples. For location, see ITALy (color 
А cathedral dating from 1204 and an old Сараа 
monastery, now used as а hotel, are the chief points gf 
interest. Amalfi's main industries include fishing and 
the making of macaroni. Each year many tourists тшк 
to the city to enjoy its magnificent views of the sa 

A leading commercial and naval power in the Mit 
dle Ages, Amalfi carried on large-scale trade with фе 
Middle East. Its maritime law, the oldest existing may 
time code, was widely accepted in the Mediterranes 
Sea from the goo’s to the 1500's. SHEPARD В. Cun 

AMALGAM, a MAL gam, is an alloy of mercury with 
some other metal. The metal industries separate gold 
and silver from their ores by adding mercury to fom 
gold and silver amalgams. Dentists use silver and other 
metal amalgams to fill cavities in teeth. These amb 
gams, soft at first, become hard, lasting fillings. Mame 
facturers may coat the surfaces of zinc plates in electi 
batteries with mercury. This amalgamation reduces the 
rate at which the zinc dissolves in the battery liquids 
when the batteries lie idle. Manufacturers formerly usd 
tin amalgam to silver mirrors, but now generally us 
silver. Iron and platinum do not alloy with шешу 
to form amalgams. А. E. Ani 

See also ALLoy; Согр; MERCURY; METAL; METAL 
LURGY. 

AMALGAMATED CLOTHING WORKERS OF AMER: 
ICA is a labor union affiliated with the American Fe 
eration of Labor and Congress of Industrial Organize 
tions. Delegates who withdrew from the United Garment 
Workers organized it in 1914. The headquarters are 4 
15 Union Square, New York 3, N.Y. For membership. 
see LABOR (table). Ricmarp Кови 

See also HILLMAN, SIDNEY. 

AMANA RIVER. See ABANA RIVER. 

AMANITA. See Мознвоом (How a Mushroom 
Grows; Poisonous Mushrooms; color pictures). ч 

AMANITES, uh МАМ ites, are members ofa religio 
group called the Amana Church Society. The а 
Атапа comes from the Song of Solomon 4: 8. ив 
name of a mountain, and means {rue or fixed. 


many іп 1714. Members lived in groups 1 
leased estates and castles. They led simple live in the 
the strong helping the weak. They believed ! 
revealed Word of God. United 

Christian Metz brought the group to tig nd was 
States in 1843. It settled near Buffalo, N.Y. d vilag 
called the Ebenezer Society. Members owne Towa 
and lands in common. The Amanites moved ne 0 
City, Iowa, in 1855. They purchased 26,009 ^ High 
land and established seven villages: Amana, E M^ They 
Homestead, Middle, South Amana, an at and 
engaged in agriculture and made woolen 80 
drugs. The society was incorporated in 1859. al life ® 

The Amana Society gave up its еее". 
1932. It became a cooperative stock company: mber d 
by a board of 1 3 directors. The religious Ж, [tis 
the society organized the Amana Church Soc det in 
directed by 13 trustees, and has a board 0 poer 
each village. FS 


"з. Horace MORRA 
The Amaranth is a tall garden flower which is related to the 
tumble pigweed and tumbleweed. 


AMARANTH, AM uh ranth, is the common name of a 
family of plants that includes both weeds and garden 
flowers. This family is made up chiefly of herbs. It 
grows widely, especially in warm climates. The name 
anaranth comes from а Greek word meaning unfading, 
and was given to this group of plants because their 
flowers remain colored even when dried. 

Among the weeds that belong to the amaranth family 
are giant pigweed (often called redroot), spreading pigweed, 
and a kind of tumbleweed. Love-lies-bleeding is an orna- 
mental amaranth with long drooping crimson flower 
clusters. The prince’s-feather is a tall plant with late- 
blooming, pinkish-purple flower clusters that resemble 
plumes. Joseph’s-coat and cockscomb are also members of 
this family. 

j Са Classification, Тһе amaranth family is 
species s Love-li s-bleeding „is genus. Amaranthus, 
` datus. Prince’s-feather is A. hybridus, variety 
Dpochondriacus, H. D. HARRINGTON 

Mn Соскзсомв; PIGWEED; TUMBLEWEED. 
39855.) Ito; AM ий RILL oh, Тех. (pop. 137,969; alt. 
EL is a railroad shipping center for cattle, wheat, 
khe: ny other products. It lies in northern Texas, and 
тріо T the commercial center of the Panhandle 

Son, For location, see Texas (color map). 
sing оч» largest plant for recovering and proces- 
Bu Es is at Amarillo. The federal government 
and other анн the plant. Amarillo also has plow 
Packin 2m machinery plants, a zinc smelter, meat- 
tors, Me, ants, refineries, foundries, and grain eleva- 
piped to ural gas and oil from nearby deposits are 

Amarillo hac northern states. 
cation Cent аз over 30 public schools. The Adult Edu- 

М TriStar g West Texas State College also is there. 
tember, The A air takes place in Amarillo every Sep- 
is one of th, marillo Stock Show, held each January, 

_ the largest in the country. 

¢ Пао began г i in 1887 for 
the crew w gan as a construction camp in fo 

orking on the Fort Worth & Denver City 


AMATEUR RADIO 


Railroad. In 1913, Amarillo became the first city in the 
Southwest, and the fifth in the country, to adopt the 
council-manager form of government. Н. Bury CARROLL 

AMARYLLIS, au uh RILL iss, is a family of more than 
1,300 species (kinds) of flowers. Most members of the 
amaryllis family grow outdoors in the warm regions 
of the world. In colder climates, they are usually grown 
indoors as potted plants. The plants in the amaryllis 
family have long stems, many long, narrow leaves, and 
large fragrant flowers made up of six petals. The flow- 
ers may grow in clusters or as a single blossom. More 
than half of the family are grown from bulbs. The re- 
maining plants are grown from either corms or rhi- 
zomes (see Совм; RHI- 
ZOME). The amaryllis fam- 
ily resembles the lily family 
and is sometimes confused 
with it. 

The belladonna lily is a 
popular autumn-blooming 
amaryllis. The stalk of this 
lilylike plant is 18 to 30 
inches high. It is topped by 
a cluster of 6 to 10 flowers. 
The fragrant blossoms are 
usually 3 inches long and 
may vary in color from 
rose-red to white or pur- 
ple. This bulbous plant 
blooms between August 
and October. The common 
amaryllis, narcissus, and 
snowdrop are other popular 
members of the amaryllis 
family. Some members of 
the amaryllis family, such 
as the century plant and 
Cuban and Mauritian hemp, are sources of useful fibers. 
The amaryllis family is 
lily is genus Amaryllis, 


Amaryllis Blossoms ore 
similor to those of the lily. 


Cornelia Clarke 


Scientific Classification. 
Amaryllidaceae. The belladonna 
species belladonna. 

See also Century PLANT; 
TUBEROSE. 

AMATEUR ATHLETE. See SPORTS AND SPORTSMAN- 

IP. 

"AMATEUR ATHLETIC UNION OF THE UNITED 
STATES (AAU) is composed of groups interested in the 
improvement and promotion of amateur sports. Mem- 
bership is limited to clubs, institutions, or organizations 
interested in amateur athletics. The clubs must be per- 
manent in character, such as the YMCA, YWCA, 
American Legion posts, high schools, and colleges. The 
aims of the AAU are to promote amateur athletics 
and to set up amateur standards for sports within its 
jurisdiction. These sports include all track and field 
events, basketball, boxing, gymnastics. handball, swim- 
ming, wrestling, volleyball, ice hockey, horseshoe- 
pitching, and others. Athletes who take part in contests 
approved by the AAU must be registered. The AAU 
was founded in 1888, and has 49 regional associations. 
It has national headquarters at 205 W. Wacker Drive, 
Chicago, Ш. DANIEL J. FERRIS 
AMATEUR RADIO. See RADIO, AMATEUR. 


Narcissus; SNOWDROP; 


343 


AMATI 


AMATI, ah MAH tee, is the family name of violinmak- 
ers who lived during the 1500's and 1600's in Cremona, 
Italy. 

Andrea Amati (1520?-1579?), although not the first 
violinmaker, designed the modern violin. He was 
wealthy, and could afford the finest wood for his instru- 
ments. He traveled widely and tested wood from various 
forests to find good materials. 

There is a story that King Charles IX of France com- 
missioned Amati to make 24 instruments for his royal 
chapel. These instruments were said to have been de- 
stroyed in the French Revolution. 

Antonio Amati (1550-1638) and Girolamo Amati 
(1556?-1630?), Andrea Amati's two sons, worked to- 
gether until Girolamo's marriage. Then they opened 
separate workshops. Girolamo was the better craftsman. 

Nicolo, or Nicola, Amati (1596-1684), son of Giro- 
lamo, was the best known of the Amati family. He be- 
came important both for making violins and for training 
other great violinmakers, including Antonio Stradivari 
and Andrea Guarneri (see GUARNERI; STRADIVARI, 
ANTONIO). 

See also VIOLIN. 

AMAZON, AM uh zahn, was one of a race of warlike 
women who made slaves of the men they captured. Ac- 
cording to ancient Greek tradition, Amazons lived on 
the banks of the River Thermodon in Asia Minor. The 
largest city they built was Ephesus. There they built 
many magnificent temples 
for the worship of Ares and 
Artemis. Hercules, seeking 
the girdle, or belt, of their 
queen, Hippolyta, defeated 
them. He killed Hippolyta 
and took the girdle. See 
HERCULES. 

The Amazons are said to 
have burned off their right 
breasts in order to use the 
bow and arrow more freely. 
But old sculptures show 
nothing to prove this. Many 
references to Amazons ap- 
pear in ancient literature. 
Herodotus, an ancient 
Greek historian, mentions 
them in his History. Some 
modern scholars think that 
the Amazons were not 
really women, but shaven 
men. 

An Indian myth states 
that a tribe of female war- 
riors, also called Amazons, 
lived in South America. 
This myth is like the Greek 
legend. PADRAIG COLUM 

AMAZON ANT. See 
Ant (Slave-Making Ants). 

AMAZON PARROT. 
See Brp (color picture, 

Е Family Pets [Amazon 
Ш Parrot]). 


Dorotuy DeLay 


An Amazon was a woman 
warrior of the Greeks. Accord- 
ing to Greek legend, Amazons 
devoted themselves to war and 
hunting. They were a favorite 
themeinGreekartandliterature. 
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AMAZON RIVER is the chic 
It contains more water than 
and the Yangtze rivers togeth 
huge mouth of the Amazon « 


iver of South 
Nile, the 
The current 
be seen 200 


at sea. The length of the Amazon is 3,900 miles, whe 
is longer than the automobile ite from New Yoke 
San Francisco. Only the Nile River is longer ET 
Amazon. This big, lazy river drains an area three four 


as large as the United States 

The Amazon is named for the 
legend (see AMAZON). It is be! 
its name by an early Spanish 
attacked by a band of Indian 
women warriors. 

Its Course. The Amazon is formed in the 
Mountains by the meeting of the Marañón and 
Ucayali rivers, which rise in the Andes Mountains d 
Peru. It flows east through the tropical jungles ofm 
ern Brazil, and empties into the Atlantic on theme 
side of the island of Marajó. The Amazon is fed bym 
than 200 branches along its course. The largest of 
branches are the Juruá, the Japura, the Negro, the 
Madeira, the Tapajós, the Purtis, and the Xing — 

Rate of Flow. The current in the Amazonis 
slow. This is because the river flows through low fe 
land. In many places the Amazon looks like а broad, 
calm lake. It flows at the rate of about 13 miles ап Шш 
in the dry season, and about 3 miles an hour when the 
river is swollen by rains. The point where the Amine 
enters Brazil from Peru is only 300 feet higher than the 
level of the Atlantic Ocean. The level of the river drop 
only $ inch per mile during the last 400 miles of 
course. When the tide comes in, the current а 
mouth of the river is reversed. ‘The rush of the 
creates a bore (see Bore). This is made up of 
walls of water about 15 feet high which rush upstream 
with a roar that can be heard almost 15 miles away 
Fear of this bore kept the Spaniard, Vicente 
from exploring the river in 1500. d 

Width and Depth. The lower part was once a gika 
the ocean. At its mouth, the river is over 150 miles А 
and more than 200 feet deep. There are many places 
along the river which are so wide that a person ОП 
bank cannot see the opposite shore. "The average 
of the river is over 100 feet for several hund к= 
from its mouth. The depth of the water is chan ii 
tinually by the rainfall, ocean tides, and shifting 
bars. At Manaus, Brazil, the water is 36 feet deep 
one season and 75 feet deep in another season: ©, 
of this, floating wharves are often used for boat Бет. 

Animal Life. More than 750 kinds of fish are : 
in the Amazon River. One of these is the p | 
probably the largest fresh-water fish in South в 
The man-eating piranha fish also lives there, | 
gators, dolphins, and giant turtles are commo 

Navigation. Ships enter the mouth of the on UE 
through a large channel called the Para RY oid 
south side of the island of Marajó. They do this t6. 3 
the tidal bore in the mouth of the main suc роб 
ships can sail 1,000 miles up the river to Manaus 
there, the stream is deep enough for smaller 
sail 1,000 miles farther. 

The basin of the Amazon has generall 
fall than any other region of its size in the wore 18 
than 60 inches of rain falls each year. The 


ırlike women об. 
са to have been give 


xplorer. His party иш 
which included mer 


ly heavier sr 


Nooting River Houses, or 
ences 


nter, serve os resi 
eed sores on the Rio Negro 
its junction with the Ama- 
son. The Rio Negro, of 
fe Amazon's largest brc 


tees 35 feet in the rainy se 
moking it impossible to 
hemes and stores close to 
banks. The boots carry people 
end goodstotheportof Manaus. 


its 


Еты from November until May. The low 
El: ше allow the water to spread for miles 
where oe ge ow land. Here and there are high bluffs, 
fida ыы safe тога the flood waters. — } 
believed SR Jets Pinzón, a Spanish navigator, 15 
1500, whe 24 been the first to see the Amazon ın 
hen he discovered the coast of Brazil. But a 


The Co 
carried и of the Mighty Amazon. The volume of woter 
А е sea by this river system is nearly four times that of 


COLOMBIA 


Western Ways 


Spaniard named Francisco de Orellana is credited with 
the discovery in 1541. He and his expedition came upon 
the river at the mouth of the Napo River, after they had 
come down from the Andes Mountains. Orellana fol- 
lowed its course to the Atlantic. MARGUERITE UTTLEY 

See also BRAziL; Purús RIVER; River (color picture, 
Longest Rivers); SOUTH America (color map). 


all map shows the location of the 


the Mississippi River. The sm 
ter detail on the large map. 


region which appears in grea 


BRAZIL 
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AMBASSADOR 


AMBASSADOR represents the government of his 
country at the capital of another country. A diplomatic 
representative sent to a major country is called an ambas- 
sador extraordinary and plenipotentiary. An official as- 
signed to a country of less importance is called an envoy 
extraordinary and minister plenipotentiary. А minister 
resident serves in a minor country. 

Most countries have ambassadors permanently 
assigned to various international organizations as well 
as to major countries. For example, the chiefs of mis- 
sions or delegations to the United Nations have the 
title and authority of ambassadors. 

His Duties. ^n ambassador has headquarters in the 
embassy located in the foreign capital. His staff may 
number several hundred persons, and include coun- 
selors, diplomatic secretaries, attachés, clerks, and other 
employees. He heads the diplomatic mission assigned to 
the country, and carries on negotiations. He looks after 
the political, economic, and cultural relations between 
the two countries. He maintains contacts with the head 
of the state, the foreign minister, and other important 
officials. He provides the official channel of communica- 
tions between the two governments. 

Before a government appoints an ambassador to a 
country, it seeks approval from that country. A govern- 
ment may refuse to accept an ambassador. After the 
ambassador arrives at his post in the capital of his 
assigned country, he calls upon the foreign minister 
for an audience with the head of the state. At a cere- 
mony, he presents his letter of credence, or credentials. 
This act marks his accreditation, or formal acceptance. 

The ancient Greeks were among the first people to 
exchange diplomatic representatives. In 1815, the Con- 
gress of Vienna placed diplomacy on a systematic basis 
by setting up four classes of representatives. Ambassa- 
dors were placed in the highest rank. The United States 
appointed its first ambassadors in 1893, to France, 
Germany, Great Britain, and Italy. Before that time, 
ministers represented the United States in other lands. 
Since that time, ambassadors have been assigned to 
almost all countries. For a list of countries to which the 
United States sends ambassadors, see DrPLOMACY (table). 

Appointments. The President of the United States 
appoints all ambassadors, with the approval of the sen- 
ate. Before World War I, most ambassadors were select- 
ed on the basis of social standing or service to the 
political party in power. A law in 1924 made the first 
step in the direction of putting such appointments on a 
merit system. An increasing number of ambassadors 
have been appointed from the ranks of the professional 
Foreign Service officers. About 2 of every 3 American 
ambassadors have come up from the ranks of the 
Foreign Service. Under a system adopted in 1954, an 
ambassador who is designated chief of the United 
States diplomatic mission in a country coordinates all 
diplomatic, economic, informational, and military 
assistance activities there. In 1955, Congress created a 
new ambassadorial rank, that of the career ambassador, 
with a salary equal to an assistant secretary of state. The 
first appointments were made in 1956. Carrer L. Davipsox 

Related Articles in WoRLD Book include: 

Address, Form of Diplomacy Minister 
Consul Legation State, Department of 
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AMBEDKAR, айт BED kair. RHIM-RAO, ris hw 
oh (1893-1956), became the jurist and leader of lady, 
60,000,000 “untouchables,” long treated as Indy, 
most inferior people. He was the first Law Minister 4 
the new Indian government established in 1947, шш 
was chief author of the 1949 Indian Constitution, wks 
abolished untouchability. He resigned from the gover. 
ment in 1951, opposing its policies. Ambedkar was ber 
in Bombay. He was graduated from both Columbe 
University and the University of London. Lows Pess 

AMBER is а yellowish-brown substance formed by te 
sap, or resin, in the pine trees of Northern Bunge 
millions of years ago. These trees were buried usde 


ground or under water during periods of great changes 
the earth’s surface. The resin in these trees gradually 
hardened into irregularly shaped lumps of ambe 


Today, these amber lumps are washed up by the wave 
or dug from the ground. They often contain wonderfully 
preserved insects which had been trapped in the rss 
when it dripped from the trees. Some of these insects бз 
not exist anywhere in the world today. 

Most of the world supply of amber is gathered alos 
the shores of the Baltic Sea. Some amber is also found ё 
Romania, Burma, and Sicily. Kaliningrad, in Russia в 
the amber capital of the world. Large quantities o 
amber are mined from a claylike deposit called b» 
earth. Sometimes it is fished from the Baltic Sea. 

The best grades of amber are used to make ornaments, 
cigarette holders, and the mouthpieces of pipes. The 
poorer grades are used in varnish and chemicals. 

The ancient Greeks, Romans, and Egyptians usd 
amber for ornaments. The Greeks found that ambe, 
when rubbed briskly, could pick up straws and smal 
bits of paper. Elektron is the Greek word for amber, and 
our word electricity comes from it. 

See also Resm. И 

AMBER JACK is а game and food fish found n 
warmer parts of the Atlantic Ocean, and in the Mediter- 
ranean. One kind of amber jack has a deep oval body 
that tapers sharply and narrows in front of its flaring 
tail. This fish reaches a length of about 2 feet. Itis рор 
lar with sportsmen because it swims near the surface à 
readily takes the hook. Another kind of amber jack i 
along the Atlantic Coast from New Jersey to Brazil 
may be 5 or 6 feet long and weigh up to 170 PO 5 

Scientific Classification. Amber jacks are in the €: 
Seriolidae. Amber jacks of the Atlantic and Mediterranei 
are genus Seriola, species dumerili. LEONARD P. SC 


See also Е ника (table, Game-Fishing World Record. 


me Fish: 


The Amber Jack Is a Popular Salt-Water ба 


AM bur grees, is а waxlike substance 
Lin the intestines of the sperm whale. It is used in 
` die manufacture of perfumes, because it makes their 
` gies more lasting. Sometimes ambergris is given off 
і jg he form of waste, and is found floating on the ocean 
wast on the seashore. It is also taken from the bodies 
whales. Ambergris is believed to form in intes- 
ıe that have become diseased. When inside the ani- 
Î it has a disagreeable odor. On being exposed to the 
air, however, it acquires a sweet, carthy smell. Scien- 
Ss have developed synthetic ambergris. See also 
LT] WHALE. GEORGE R. GREENBANK 
р GLASS. Scc GLASSWARE. 
AMBITION is a persistent drive for achievement, self- 
improvement, or the fulfillment of an ideal. It may 
терезелі а desire for success as a statesman, doctor, 
„ or movie star. In all instances, ambition 
ents a craving to rise above one's present position 
ie life. In some cases, it reflects а person's desire to de- 
his talents as fully as possible. In other cases, 
ami is based on an intense desire for power, su- 
priority, and distinction. 
" Ambition is closely related to a person's needs, de- 
Jim. and ideals. Sometimes a person is ambitious be- 
cuse he has a deep personal need to stand out as a 
"successful person.” Other people have created a pic- 
ture of themselves as they would like to be. Their ambi- 
‘ton is to make this picture a reality. For others, ambi- 
ds associated with the success of their parents or 
аа figures whom they admire. А person 
measures his success in terms of how well he ful- 
ills his ambitions. 
r Good and Bad. Like all human traits, am- 
‘сап be used either for good or evil purposes. 
"s that is c. toward a worthwhile goal 
‘Matis sought in an honorable way can exert а noble in- 
bs But ambition that is dishonest or selfish can 
E harm. To be praiseworthy, ambition must 
А achieved in the right way. To achieve ambitions by 
Ee means is bad, even if the goal is good. 
Ambition, when properly directed and controlled, 
Атар an example for others to follow. For example, 
в Раш had a burning desire to spread the 
PR Christ to the Gentiles. He preached the Gos- 
EU opportunity. Without St. Paul's lofty am- 
inspiration, the Christian religion might have 
Tra Tid à small number of people, and a large part 
Christ. might never have known the teachings of 


acter Eu ambition also seeks to improve char- 
; 0 develop ability, and to make the world a better 
B to live. The success of many ambitious 
the world Com to bring a high quality of service to 
ington С; uch persons аз Jane Addams, George Wash- 
lives to ам and Thomas Edison dedicated their 
But Od something really worthwhile. 

great dea] m may also be misused, and may lead to a 
Persons h. v human suffering. Throughout history, some 
fortuna Ды desired only power, fame, or wealth. Un- 
the Roma) the list of such persons is long, and includes 
dictators " emperor Nero, the evil monk Rasputin, and 
ke Hitler, Mussolini, and Stalin who at- 

Cultivar, gain power at the expense of others. — 
ng Ambition. In many ways, ambition 1s 

to everyone. At least some ambition is required 


AMBULANCE 


for every kind of human achievement. For this reason, 
children should be encouraged to develop ambition 
Children who do not receive encouragement often hose 
all ambition and initiative. They should also receive 
help in fulfilling their ambitions. 

But parents and educators should recognize that chil- 
dren sometimes set their ambitions beyond their ability 
to fulfill them. The child may become discouraged and 
lose all ambition if he constantly fails. Ambitions should 
be encouraged only when there is a possibility of ful- 
fillment. ALEXANDER А. SCHNEIDER 

AMBIVALENCE, am BIHV uh luns, is а term used by 
psychiatrists to describe feelings that are equally strong, 
but directly opposed. For example, if one person has 
feelings toward another that include both love and hate, 
like and dislike, or friendliness and enmity, psychiatrists 
say that his feelings are ambivalent. Psychoanalysts 
have found that when one person’s feelings toward 
another are strong, they are almost always ambivalent 
In such cases, only one of the ambivalent feelings, such 
as love, is conscious. The other ambivalent feeling, 
hate, is wholly unconscious. Cranes Bren 

AMBLYOPIA. Sec BLINDNESS (Diseases). 

AMBOINA. Sec InponestA (Islands). 

AMBRIDGE, Pa. (pop. 13,865; alt. 400 ft.), is the 
home of the largest bridge and structural steel plant in 
the world. The city is located about 16 miles northwest 
of Pittsburgh, in western Pennsylvania. Its factories 
manufacture copper, wire, steel, wrought iron, and 
electrical products. The site of Ambridge was occupied 
during the 1800's by Economy, а colony founded by 
the Harmony Society. Ambridge was incorporated as 
a borough in 1905. It was named for the American 
Bridge Company. It has the mayor-council form of 

vernment. $. К. Stevens 

AMBROSE, SAINT (a.n. 339-397), bishop of Milan, 
became one of the most influential figures of his time. 
He served as friend and counsellor to three emperors, 
and fought to make the church independent of civil 

wer. He invoked church sanctions against Emperor 
"Theodosius I for his massacre of a civilian populace (see 
Tyeoposts I). Ambrose also composed hymns and 
wrote books on Scripture, morality, dogma, and asceti- 
cism. He was born at Trier in Gaul, which is now a city 
in Germany. WALTER J. BURGHARDT 

AMBROSIA, am BRO zhih uh, was a magical sub- 
stance eaten by the gods of Greek and Roman mythol- 

. Sometimes it was mixed with nectar, as a drink. 
The gods kept their immortality by bathing in it, or 
rubbing it into their skin. Without ambrosia a god be- 
came weak, and a human being who drank it became 
strong and could not die. The word ambrosial means 
sweet-smelling or delicious. See also NECTAR. Papraic Corus 

AMBULANCE, AM byoo lans, is a specially designed 
vehicle used to transport sick and injured persons. Am- 
bulances are used in war and in civil life. 

War ambulances, ог field ambulances, are used on the 
battlefield to collect and treat the sick and wounded. 
During the Korean War, helicopters first proved their 

ority in removing wounded from inaccessible 


ati Field ambulances may later carry the wounded 
hospitals in rear areas. 
чо Isabella of Spain introduced the first field 


347 


AMBULATORY 


ambulances, They were called ambulancias and were 
used during the siege of Málaga in 1487. Baron Jean 
Larrey, Napoleon's chief army surgeon, introduced 
the modern type of field ambulance unit in 1792. 
In the United States during the Civil War, a modern 
system of field ambulances was used. These went di- 
rectly to the field of battle. Ambulance drivers and 
workers were declared neutral in warfare by the Geneva 
Convention of 1864. 

The first motorized ambulance was used in New York 
City in 1900. Today, public ambulances are owned by 
many large cities, usually under the control of the city's 
police department. Their service is free. Ambulances 
answer emergency accident calls. They take the victims 
to the city emergency hospital, if one is available, or to 
the nearest private hospital for emergency medical 
treatment. FRANKLIN M. RECK 

See also Aviation (Saving Lives); HELICOPTER. 

AMBULATORY. See ARCHITECTURE (Architectural 
Terms). 

AMEBA, uh ME buh, or AMOEBA, is one of the sim- 
plest animals. It belongs to the lowest division of the 
animal kingdom, the Protozoa, or one-celled animals. 
The whole body of the ameba is made up of a single cell. 

Few amebas can be seen except with a microscope. 
The common ameba is about one hundredth of an inch 
across. Amebas live in fresh water, in the ocean, in soil, 
and in the bodies of men and other animals. In man, 
one of the amebas may cause a serious disease, amebic 
dysentery. See DyseNTERY. 

The ameba has no special parts such as head, legs, 
eyes, mouth, or stomach. It is merely a shapeless mass 
of protoplasm, the living substance of which all plants 
and animals are made. The surface of the ameba’s pro- 
toplasm forms a delicate “skin” or membrane through 
which materials pass in and out of the ameba from 
the water in which the animal lives. Yet this membrane 
prevents the escape of the protoplasm itself, which 
contains digested food substances, droplets of oil, crys- 
tals, and other particles. It also contains a small mass 
of a special kind of protoplasm, called the nucleus. 
Without it, the ameba could not eat, grow, or reproduce. 


v КР 
Ameba, with nucleus 
(gray spot) 


Nucleus divided and 
the ameba dividing 


Ameba divided 


How Amebas Reproduce. The oval gray spot in the ameba 
at the upper left corner is the nucleus. In the upper right corner, 
the same ameba is shown with its nucleus beginning to divide, 
In the lower left corner, the halves of the nucleus are separated, 
and the body wall is nearly divided. At the lower right, the 
ameba has become two amebas. 
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The ameba moves from one place to another ly 
pushing out little fingerlike projections called peels 
pods, which means false feet. The pseudopods contis. 
to flow forward by the passage into them of more asd 
more of the protoplasm, until the entire body has гоб 


forward. The ameba has no permanent front or back 
A new pseudopod may be pushed out from some othe 
side of the body, and the protoplasm will move fons 
into the new pseudopod, changing the direction i 


which the animal is moving. Cells that move about г 
this irregular way, constantly changing the shape @ 
the body, are called ameboid cells. The white blood ой 


of the human body are ameboid cells. 

The ameba also uses its pseudopods to get its food 
It surrounds a food particle with its pseudopods and 
then takes the food particle into the mass of its body 

When the ameba has grown to a certain size, itr 
produces by dividing in two. Each half is able to feed, 
grow, and divide into two new amebas. 

Scientific Classification. Amcbas belong to the phylum 
Protozoa, the class Sarcodina. А common fresh-water 
ameba is genus Amoeba, species proteus. RALPH Восиж 

See also ANımaL (color picture, Leading Groups іа 
the Animal Kingdom); PROTOZOAN. 

AMEBIC DYSENTERY. Scc DYSENTERY. 

AMELUNG, JOHN FREDERICK. See GLASSWARE 
(Amelung Glass). 

AMEN, AY MEN, or AH MEN (especially when 
sung), is a word used at the end of prayers or hymns. lt 
expresses a wish that requests in the prayer be granted, 
It also means that the statements made are true. The 
word comes from the Hebrew language, and meats 
“so be it" or “so it is." Its meaning is sometime 
conveyed in the New Testament as Verily, when used 
at the beginning of a sentence. Mervin М. DEDS 

See also SANSKRIT LANGUAGE AND LITERATURE. | 

AMENDMENT, in legislation, is a change in a law. 
or in a bill before it becomes a law. Proposed bills often 
have amendments attached to them before they 4% 
voted on by a legislature. Р 

In the igen of the United States, a bill pa 
by one house may be amended when it reaches x 
second house. It must then go back to the first m 1 
for approval. If the first house does not like the ame 
ment, a committee from both houses may Бе appoint 
to work out a compromise. the 

Constitutional Amendments. Amendments (0 em 
Constitution of the United States may be propos * 
two methods: 

(1) If two thirds of both houses approve; Om 
may propose an amendment. The amendment bec cot 
а law when ratified either by legislatures ОГ by 
ventions in three fourths of the states. es ask 

(2) If the legislatures of two thirds of the "id 10 
for an amendment, Congress must call a со а br 
propose it. It becomes a law when ratified m j 
the legislatures or by conventions in three four 
the states. This method has never been used. jon їй 

Amendment in Law is an alteration or exem uit: 
any process, pleading, or proceeding at law or 1". a E 

For the text of amendments to the Constitutio Wi. 
UNITED STATES CONSTITUTION. Tuomas A- 

See also PARLIAMENTARY LAW. Mid 

AMENEMHET Ш. See Есурт, Амслемт (The 
Kingdom). 


dle 


AMENHOTEP 111 rois: ed in Egypt about 1411-1375 

с Sec MEMNON; TUTANKHAMON. 

AMENHOTEP IV. Se: EcvPT, ANCIENT (The Amarna 
Revolution). 

AMENT. See CATRIN 

AMERICA is a great land mass that is longer from 
worth to south than any other land area on the globe. 
For location, see Wor. (color map). It is about 9,500 
miles long, stretching from 72° N. to 56° $. America 
covers 128 degrees of latitude. It is composed of two 
grat divisions, North America and South America. The 
marrow southern part of North America is sometimes 
called Central America. The widest part of North Amer- 
ка is from Labrador to British Columbia. Here it is 


about 3,000 miles wide. South America is widest across 
Bazil and Peru, about 3,300 miles from coast to coast. 
The narrow Isthmus of Panama connects these two 
continents. 

America gets its name from Amerigo Vespucci, who 
explored the coasts of what are now Brazil, Uruguay, 
and Argentina in 1497-1503. A map maker suggested in 
1507 that this part of the southern continent should be 
called America after Amerigo Vespucci. The name 
was adopted by map makers and gradually was used 
for all of South America. Later, the name was applied 


to both continents. CLARENCE W. OLMSTEAD 


Related Articles in Wonrp Book include: 
Central America Pan Americanism 
Exploration and Discovery South America 
atin America Vespucci, Amerigo 
North America 
AMERICA is one of the national hymns of the United 
States. The words were written by the Reverend Samuel 
ос is Smith in 1832. They were first used at а chil- 
dren’s Fourth of July picnic in Boston. Lowell Mason 
found the tune in a collection of German melodies and 
fecommended it to Smith. The music to “America” is 
the same as that of the British national anthem, “God 
Save the Queen.” Henry Carey is said to have put the 
d into its present form. RAYMOND KENDALL 
F See аво Сор Save THE QUEEN; SMITH, SAMUEL 
RANCIS, 
в THE BEAUTIFUL is one of the most moving 
popular of American patriotic songs. Katharine Lee 
tes wrote the words in 1893. Samuel A. Ward com- 
з the melody to which it is now sung. бее also 
m $, KATHARINE LEE. 
EN ACADEMY. Sce Rome (Cultural Life). 
4 M ACADEMY OF ARTS AND LETTERS. 
AMERICAN LETTERS, AMERICAN ACADEMY OF. 
AMERICAN ACADEMY OF ARTS AND SCIENCES. 
AMERICAN SCIENCES, AMERICAN ACADEMY OF. 
AMERIC N AIRLINES. Sce AIRLINE. 
сз the I AN ARBITRATION ASSOCIATION advan- 
is pri nowledge and use of voluntary arbitration. 
panel ode nonprofit organization has a national 
з tribu arbitrators of about 13,000 men and women. 
an in ls arbitrate thousands of labor, commercial, 
ion WS ite trade disputes each year. The associa- 
arbitrati Publishes books, magazines, and pamphlets on 
With ot on, It holds annual arbitration conferences 
айол А ations. Its headquarters are at 477 
AMERIC ve., New York 22, N.Y. Morris STONE 
United St AN ART. See PaiNTING; SCULPTURE (The 
ates; Sculpture of Today). 


AMERICAN BANKERS ASSOCIATION 


AMERICAN ASSOCIATION FOR ADULT EDUCA- 
TION. See ADULT EDUCATION ASSOCIATION OF THE 
UNITED STATES OF AMERICA. 

AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE (AAAS) is the largest general 
scientific society in the world. It works to advance 
science and the interests of society as they are affected 
by science. It has 18 sections, with 271 affiliated soci- 
etiesand academies of science. These organizations cover 
the entire field of the physical, biological, and social sci- 
ences. The association has over 60,000 individual mem- 
bers, mostly from the United States and Canada. 

Membership is open to any worker in the sciences 
and to any person interested in them, The association 
holds meetings each year at which scientific papers are 
read. It gives grants to aid scientific research, organizes 
public forums, and publishes scientific journals and 
books. 

The association was founded in 1848. Its national 
headquarters are at 1515 Massachusetts Ave. N.W., 
Washington 5, D.C. R. L. TAYLOR 

AMERICAN ASSOCIATION OF SCHOOL ADMINIS- 
TRATORS. See SCHOOL ADMINISTRATORS, AMERICAN 
ASSOCIATION OF. 

AMERICAN ASSOCIATION OF UNIVERSITY WOMEN 
(A.A.U.W.) is an organization of university graduates 
from schools in the United States and its possessions. It 
promotes the educational advancement of women. Ac- 
cording to its charter, its work is of three kinds: practical 
educational work, collection and publication of in- 
formation about education, and efforts to maintain 
high standards of education. 

"The association keeps a list of colleges whose gradu- 
ates are eligible for membership. This list helps raise 
educational standards. Many colleges have improved 
their programs or made better provision for women 
students in order to have their names placed on the list. 
The association also works for high standards by in- 
fluencing federal, state, and local legislation. A rescarch 
information service receives and gives out information 
about colleges and secondary schools. The association 
publishes bulletins, study guides, and research papers, 
and issues a journal four times a year. It offers about 75 
graduate fellowships and grants to women each усаг 
for advanced study and research. 

The association was founded in Boston, in 1882, as 
the Association of Collegiate Alumnae. In 1920, it 
helped organize the International Federation of Univer- 
sity Women. National headquarters are at 2401 Virginia 
Avenue N.W., Washington 7, D.C. ELIZABETH PHINNEY 

AMERICAN AUTOMOBILE ASSOCIATION. See 
AUTOMOBILE ASSOCIATION, AMERICAN. 

AMERICAN BALLAD. See Bartan; Fork Music; 
SPIRITUAL. . з 

AMERICAN BANKERS ASSOCIATION is a national 
organization in banking. Its members include over 
17,320 banks of all types in the United States and other 
countries. It has a wide range of activities, including the 
American Institute of Banking. The institute trains 
bank employees, and has over 172,390 members. The 
association was founded in 1875, and maintains 
national headquarters at 12 E. 36th Street, New York 
16, N.Y. GEORGE J. KELLY 
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AMERICAN BAR ASSOCIATION 


AMERICAN BAR ASSOCIATION 15 а voluntary 
association of lawyers and judges of the United States 
and its possessions. Some of its main objectives are to 
advance jurisprudence, to promote the administration 
of justice and uniformity of laws throughout the nation, 
and to foster high standards of legal education and 
ethics. The association has about 95,000 members in 
local bar associations. It was founded at Saratoga 
Springs, N.Y., in 1878. It has headquarters at 1155 E. 
60th St., Chicago 37, Ш. 

AMERICAN BASEBALL LEAGUE. 
(Professional Baseball; History). 

AMERICAN BATTLE MONUMENTS COMMISSION 
maintains all United States military cemeteries, memo- 
rials, and monuments located in other countries. The 
cemeteries and monuments honor Americans who died 
in the Mexican War, Spanish-American War, and 
World Wars I and II. The commission also plans and 
builds memorials honoring the American armed forces, 
both in the United States and in countries where 
Americans served during World Wars I and II. It 
sponsors and maintains works of art and architecture in 
permanent American military cemeteries in other 
countries. It also designs and constructs all memorial 
buildings and monuments. The commission was created 
in 1923 as an independent agency of the federal govern- 
ment. Private citizens and officers of the armed forces 
serve on it. 

AMERICAN BEAUTY ROSE. See ROSE. 

AMERICAN BIBLE SOCIETY. See BIBLE SOCIETY, 
AMERICAN. 

AMERICAN BOWLING CONGRESS (A.B.C.) is a leg- 
islative and judicial body that governs more than 
3,350,000 bowlers in 85,000 leagues in the Western 
Hemisphere. It standardizes equipment, makes rules, 
and issues awards. It also conducts an annual tourna- 
ment in the United States. A.B.C. was founded in 1895, 
and has headquarters at 1572 Capitol Dr., Milwaukee, 
Wis. Epwarp L. Mancou 

AMERICAN BROADCASTING COMPANY (ABC) 
operates one of the largest television and radio networks 
in the United States. ABC owns television and radio 
stations in New York, Chicago, Detroit, Los Angeles, 
San Francisco, and Pittsburgh. The network furnishes 
programs to stations throughout the United States. 
It broadcasts only for home television and radio. 

The American Broadcasting Company was founded 
in October, 1943, when Edward J. Noble purchased the 
Blue Network Company. It was one of two radio net- 
works owned by the Radio Corporation of America. 
RCA sold it to meet the requirements of antitrust 
laws. On Feb. 9, 1953, the American Broadcasting 
Company merged with United Paramount Theaters. 
The parent corporation became known as American 
Broadcasting-Paramount Theaters, Inc. 

AMERICAN CANCER SOCIETY. Зее CANCER SOCIETY, 
AMERICAN. 

AMERICAN CHEMICAL SOCIETY is an organization 
of chemists and chemical engineers. It has over 90,000 
members and is the world’s largest scientific society. 

The organization consists of 23 professional divisions 
and has 163 local sections in the United States and 
Puerto Rico. It was founded in 1876. The society’s na- 
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Dox HYNDMAN 
See BASEBALL 


tional headquarters are at 1155 16th St. NW 
ington, D.C. The two best-known publicatig 
American Chemical Society аге its Journal a 
cal Abstracts. Au 

AMERICAN CIVIL LIBERTIES UNION. § 
LIBERTIES UNION, AMERICAN 

AMERICAN CIVIL WAR. See (туп. War. 

AMERICAN COLLEGE FOR GIRLS. See 
(Culture). 

AMERICAN COLLEGE OF SURGEONS, 
GEONS, AMERICAN COLLEGE OF 

AMERICAN COLONIES. Sce 
AMERICA; COLONIES, AMERICAN 

AMERICAN COLONIZATION SOCIETY. See | 
(Free Negroes). 

AMERICAN COONHUNTERS ASSOCIATIO 
Doa (Breeds of Dogs). 

AMERICAN COUNCIL ON EDUCATION is a 
ance of more than 1,000 educational organi 
associations, and institutions. Most members a 
leges, universities, teachers colleges, junior college 
technical schools. But many national, regional, 
associations, as well as school systems and librarie 
belong. The council was organized in 1918 tox 
nate thecontributionsofcolleges and universitiesin] 
War I. The council now attempts to advancey 
tion through the cooperation of member institu 
It has been interested primarily in higher educat 

The council has sponsored national progra 
search and development to improve testing, 
quality of teaching, and teacher education. The 
cil often represents American higher education in 
ing with the government on matters of policy, fii - 
and overseas university contracts. Headquarters! 
council are at 1785 Massachusetts Ave. N.W. 
ington, D.C. R. Ею 

AMERICAN CYANAMID COMPANY. See 
CAL INDUSTRY (table, 10 Leading U.S. Chemical® 
panies). 

AMERICAN DEFENSE SERVICE MEDAL. See D 
TIONS AND Mepats (United States Service Med 
Badges). А 

AMERICAN DENTAL ASSOCIATION. See DE 
ASSOCIATION, AMERICAN. 

AMERICAN ECONOMIC ASSOCIATION. 
NOMIC ASSOCIATION, AMERICAN. 

AMERICAN EDUCATION WEEK. See Eni 
WEEK, AMERICAN. 

AMERICAN ENGINEERING STANDARDS 
TEE. See Mass PRODUCTION. 

AMERICAN ETHNOLOGY, BUREAU OF. 
NOLOGY, BUREAU OF AMERICAN. 

AMERICAN EXPEDITIONARY FORCE. See 
War I (“Lafayette, We Are Here!"). 

AMERICAN FALLS DAM controls the flood 
the Snake River in southern Idaho, and supp" 
gation water for about 600,000 acres of farm Д 
Snake Valley. The dam, built of concrete, 18 5, 
long and 94 feet high. The reservoir stores more 
1,700,000 acre-feet of water. The dam was com 
in 1927. T on 

AMERICAN FARM BUREAU FEDERATION: 
Farm BUREAU FEDERATION, AMERICAN. Y 

AMERICAN FEDERATION OF ARTS. See # 
AMERICAN FEDERATION OF. 


COLONIAL. 


N FEDERATION OF LABOR AND 
01055 OF INDUSTRIAL ORGANIZATIONS Cd 
ва federation of labor unions. The AFL-CIO ^ 
of 133 national and inte rnational trade and industrial 
anions with a total me mbership of about 13,500,000, 
The national unions have local unions in the United 
States and its territor [he international unions also 
tave local unions operating in Canada, Mexico, P 
Rko, and Panama. | here are more than 60,000 local 


ions in the national and international unions of the 
\FLCIO. 
The Chief Aims of the AFL-CIO are to obtain im- 


poved wages, hours. and working conditions for 
workers; to achieve industrial peace and prosperity 
through union-management cooperation; and to estab- 
fh employeremployee relations through collective 
targaining. The AFL-CIO does not admit any union 


that is knowingly controlled or influenced by com- 
munists, fascists, or corrupt elements. 

Organization. АП the affiliated unions are entitled 
to representation at the AFL-CIO's conventions, held 
every two years. The convention is the supreme govern- 
ing body. It elects the president, the secretary-treasurer, 


and 27 vice-presidents who make up the executive 
council. This body determines AFL-CIO policy be- 
tween conventions, handles legislative and other AFL- 
CIO matters, and carries out policies established by the 
convention. 

Six wade and industrial departments are affiliated 
with the AFL-CIO, These are the Building and Con- 
suction Trades, Metal Trades, Union Label Trades, 
Maritime Employees, Railway Employees, and Indus- 
tial Union departments. The national and inter- 
rational unions affiliate with the department or depart- 
ments that represent their interests. 

The AFL-CIO constitution established 14 commit- 
tees to deal with legislation, civil rights, political educa- 
tion, ethical practices, international affairs, education, 
оса security, economic policy, community services, 
housing, research, public relations, safety and occupa- 
tional health, and veterans’ affairs. 

Adivities of the AFL-CIO include organizing 
tade and industrial unions, assisting its unions in 
organizing work and in collective bargaining, supply- 
ing legal assistance in court cases, and representing its 
ста in governmental and nongovernmental agen- 
End t also maintains research, information, and pub- 

H services, AFL-CIO publications include an official 
rp The American Federationist; a weekly paper, 
Miis 10 News; and pamphlets and organizing 
жаёы "ipia In the legislative field, the AFL-CIO 
sis. or enactment of desired legislation on national 
a ate levels. In civic affairs, the AFL-CIO encour- 
SEM promotes the activity of union members in 
pitals d campaigns for better schools, more hos- 
file de i $ ово of slums, aid in combating juve- 
Projects. quency, and similar community improvement 
Mind In 1881, at Pittsburgh, а group of trade 

Feder СПЕ about 50,000 members founded 
Чет) ation of Organized Trades and Labor Unions 
in 1886 nited States and Canada. After reorganization 
Federati the group changed its name to the American 
Was to eg of Labor. The federation's basic approach 

Запіге workers by crafts and skills. 


AMERICAN GOLD STAR MOTHERS 


In 1935, а group of AFL union leaders organized the 
Committee of Industrial Organization to carry on an 
organizing drive in mass-production industries. The 
CIO tried to sign up all workers in a plant, unskilled 
as well as skilled. Because of a disagreement over this 
type of organizing, the AFL expelled the CIO in 1937 
The CIO formed its own labor federation in 1938, and 
changed its name to the Congress of Industrial Organi- 
zations. The AFL and the CIO formally merged on 
Dec. 5, 1955, under the combined name of the Ameri- 
can Federation of Labor and Congress of Industrial 
Organizations. The AFL-CIO has headquarters at 815 
16th St. NW. Washington, D.C. Wana F. Susma 

Related Articles in Woro Book include: 


Congress of Industrial Labor (Union Organi- 
Organizations zation; History) 
Gompers, Samuel Meany, George 


Green, William Reuther, Walter P. 


AMERICAN FEDERATION OF MUSICIANS. See 
MUSICIANS, AMERICAN FEDERATION OF. 

AMERICAN FEDERATION OF TEACHERS. Sce 
'TEACHERS, AMERICAN FEDERATION OF. 

AMERICAN FLAG. See Frac. 

AMERICAN FOLKLORE. Sec FOLKLORE. 

AMERICAN FORESTERS, SOCIETY OF, is a profes- 
sional organization for foresters. It works to promote 
and protect the interests and standards of the profession. 
It also promotes the science, practice, and standards of 
forestry in America. This society accredits forestry 
schools in the United States. American Foresters was 
founded in 1900, and has more than 13,000 members 
in the United States and Canada. The society has 
national headquarters at 425 Mills Building, Wash- 
ington 6, D.C. Нкхку Curren 

AMERICAN FORESTRY ASSOCIATION is an organ- 
ization that works to protect American forests and re- 
lated soil, water, wildlife, and recreation resources. A 
magazine, American Forests, is published monthly. The 
association was founded in 1875. It has headquarters 
in Washington, D.C. 
in WAERICAN FOUNDATION FOR THE BLIND. Scc 
HANDICAPPED, THE (Special Agencies). Á { 

AMERICAN FOXHOUND is а medium-sized hunting 
dog. It is trained to hunt foxes by following their foot 
scent. Hounds can be trained to hunt singly or in packs 
of 15 or 20. Most hunt clubs use packs of foxhounds. 
Sportsmen train American foxhounds to run competi- 
tively at field trials. These dogs are noted for their run- 
ning speed and for their remarkable endurance. and 
stamina in the field. 

George Washington kept a kennel of foxhounds and 
was interested in fine dogs of this breed. The features of 
the breed have changed little since early colonial days. 
Foxhounds are usually white, with different-sized 
patches of black or tan, or both. But a foxhound can be 
of almost any color. It stands from 21 to 25 inches tall 
at the shoulder and weighs 60 to 70 pounds. The dog 
has well-shaped legs, hard muscles, a long tail, and long, 
hanging ears. Henry P. Davis 

See also Doc (color picture, Hounds); Еметазн Fox- 


НО AMERICAN GOLD STAR MOTHERS. See GOLD 
SrAR MOTHERS, AMERICAN. 


$51 


AMERICAN GUILD OF ORGANISTS 


AMERICAN GUILD OF ORGANISTS seeks to ad- 
vance the cause of worthy religious music as well as to 
improve the standards of organ playing and choir work. 
Ihe A.G.O. is nonsectarian, and has more than 275 
chapters throughout the country. The guild was founded 
in 1896. National headquarters are at 630 Fifth Ave., 
New York 20, N.Y. 

AMERICAN HEART ASSOCIATION. See HEART As- 
SOCIATION, INC., AMERICAN. 

AMERICAN HISTORICAL ASSOCIATION. See His- 
TORICAL ASSOCIATION, AMERICAN. 

AMERICAN HISTORY. See Unrrep Srares, Hisrory 
OF. 

AMERICAN HORNBEAM. See IRonwoop. 

AMERICAN HUMANE ASSOCIATION. Sec Humane 
ASSOCIATION, AMERICAN. 

AMERICAN INDIAN. See INDIAN, AMERICAN; RACES 
or Man (pictures, Basic Types, The Americas). 

AMERICAN INTERNATIONAL COLLEGE is a coedu- 
cational school at Springfield, Mass. It has schools of 
arts and sciences and business administration. The col- 
lege was founded at Lowell in 1885 and moved to 
Springfield in 1888. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). 

AMERICAN JUNIOR RED CROSS. See Junior Кер 
Cross, AMERICAN. 

AMERICAN KENNEL CLUB. See Doc (Breeds; Dog 
Shows). 

AMERICAN LEAGUE. See BasEBALL (Professional 
Baseball; History). 

AMERICAN LEGION ranks as the largest veterans’ 
organization in the United States. Men and women who 
served in the United States armed services during 
World War I, World War II, or the Korean War, and 
received honorable discharges, may join the legion. The 
organization seeks to advance the aims and interests of 
veterans, to continue the friendships formed during mili- 
tary service, and to see that disabled veterans receive 
the care and help they 
need. The legion takes part 
in programs that promote 
the American way of life at 
local, state, regional, and 
national levels. It sponsors 
patriotic community proj- 
ects and many recreational, 
educational, and charita- 
ble programs. 

The American Legion 
has about 2,800,000 mem- 
bers, organized into about 
60 state departments and 
morc than 17,200 local posts. It holds a convention each 
year to determine policies and programs and to elect 
national officers, including a national commander of the 
legion. The national adjutant heads a large staff at 
national headquarters at 700 North Pennsylvania St., 
Indianapolis 6, Ind. The legion publishes an official 
magazine each month, the American Legion Magazine. 

Activities. Various legion posts have built community 
houses, swimming pools, playgrounds, and parks in all 
parts of the country. They have furnished ambulances 
and special equipment for the treatment of such dis- 
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Legion Emblem 


American Legion Headquarters Are in Indi 


eases as infantile paralysis. The legion became pan 
larly active in education during economic depr 
in the early 1920's and early 1930's. More than 
posts received certificates of honor from the № 
Education Association for keeping local schoolsm 
in spite of reduced budgets. The legion was resp 
for celebrating American Education Week. The 
ization has also undertaken a national cam 
promote education in public safety. y 

The legion has gone on record repeatedly as 
actively opposed to communism, fascism, nazi 
“all other isms.” Its program of youth activities 
to build American ideals. The legion has 
junior baseball leagues in all parts of the United $ 
Each year more than 400,000 boys play in these lez 

The legion has sponsored more than 3,000 Boy 
troops. It founded the Sons of the American Legion 
composed of sons and male descendants of legion me 
bers or deceased veterans. | 

Each year the legion holds а national hig 
contest in oratory to promote the study of the Uni 
States Constitution and the Bill of Rights. It à 
a $4,000 scholarship as first prize to the 
university of the winner's choice. The legion also 
sors the annual Boys’ State, a one-week course in 
tical state government for boys, and Boys’ № 
similar course in the study of national government 

Tn national defense, the legion has always fay Е 
military preparedness and universal service in ШШЕ! 
war. It favored the adoption of universal military ПАШ 
ing and a program to unify the armed services. 

History. A group of 20 officers who served s 
American Expeditionary Force in France during М0 
War I founded the American Legion. These officers ^ 
been called upon by the headquarters of the fog 
ideas on how to improve troop morale. One 07 
Lieutenant Colonel Theodore Roosevelt, Jr. PIP, 
an organization of veterans. In February, 1919: 
group formed a temporary committee, and 5 xXx 
several hundred officers who had the confidence ©” 
respect of the whole army. 

The 20 officers did their work so well that when 
first organization meeting took place in Paris In 
1919, about 1,000 officers and enlisted men atte! 
The convention adopted a temporary constitution 
the name American Legion. It also elected an uu i 
committee to complete the organization work. ‘ond 
sidered each soldier of the American Exped 
Force a member of the legion. The executive со Я 


:t went to the United States 


auod а subcommutt« 
eganize veterans 1 
Meanwhile, in Wa ton, D.C., another group had 
bx the first American Legion 
George Washington Post No. 
ict of Columbia. 
‚па! convention in St. Louis, 
ted a constitution, and made 
inization. It set up temporary 
< City, and began programs 
f work, employ t, and Americanization. 
Legion a national charter in 
ial convention held in Minne- 
wolis adopted a permanent constitution and elected 
inization. 
In 1921, the country plunged into a short, sharp 
mic depression. Millions of men lost their jobs. 
About 4,000,000 soldiers had been thrown back into 
vilian life. The Legion turned itself into a nationwide 


кеа organized It 

wat. and took the tick 
Department of the D 
The Legion had а 

Mo. in May, 1919. It а 

¢ a permanent 


uarters in № 


Congress granted 
rember, 1919. А nali 


fixers to head the org 


loyment service, with 11,000 branch offices. Vet- 
rans reported at American Legion posts for jobs. More 
than 1,000,000 men found jobs in this way. The Legion 


ilo began its fight for the relief of wounded and dis- 
abled soldiers. It organized a rehabilitation service to 
felt for the claims of the disabled. It also fought for a 
widier’s bonus. The Legion took the position that men 
who had served their country in war should be com- 
pensated for the financial handicap they suffered (see 
Boxus [Other Bonuses] 

Membership in the Legion had been limited between 
1919 and 1942 to American soldiers, sailors, marines, 
and nurses who had served on active duty in World War 
Е їп 1942, the Legion amended its charter to allow 

kam War II veterans to join, and in 1950 it began 
admitting veterans of the Korean War. Е. А. BLACKMORE 

See also Boys’ STATE; GIRLS’ STATE. 

AMERICAN LEGION AUXILIARY is an organization 
women who are interested in the program of the 
American Legion. Three 
classes of women may be 
members. They are (1) 
wives, mothers, sisters, and 
daughters of American 
Legion members; (2) wives, 
mothers, sisters, and daugh- 
ters of men and women who 
died in World Wars I and 
II and the Korean War, or 
after they were honorably 
discharged; and (3) women 
eligible to be members of 
about 1.00 the Legion. The Auxiliary 
its. The а 9050 members in about 14,000 local 
thotized the fo national Legion convention in 1919 au- 
ано E of the auxiliary. By 1921, its or- 
sponsored Ni iva al An important auxiliary- 
Program for hi E is the annual Girls State. This is a 
girls an Spies "school girls. Its purpose is to offer the 
citizenship, The oo, to practice the responsibilities of 
the Auxiliar € program is supervised by members of 
fom the tate in cooperation with faculty members 
held (see Gn еве at which each Girls’ State meeting is 
The m n. ЭТАТЕ). 
У, ndiana lary has headquarters at 777 N. Meridian 
Polis 7, Ind. HAROLD D. ROBINSON 


Emblem of Auxiliary 


Architectural drawing, American Library Asse м 


The American Library Association hos heodquorters in 
Chicago. The ALA building, obove, is scheduled to open in 1962. 


AMERICAN LIBRARY ASSOCIATION (ALA) is an or- 
ganization founded in 1876 for libraries, librarians, li- 
brary trustees, and others interested in the role of librar- 
ies in society. It is affiliated with more than 50 library 
organizations in the United States and other countries. 
It works closely with organizations in the fields of edu- 
cation, recreation, and public service. The association's 
22,000 members include representatives from all parts 
of the world. 

The ALA aims to make books and ideas vital work- 
ing forces in American life. It seeks to make libraries ac- 
cessible to all people, to improve professional standards 
of librarianship, and to publish books, periodicals, and 
pamphlets useful in library service. 

The ALA presents several awards and citations for 
outstanding achievements in librarianship and related 
fields. Groups within the ALA award the Newbery and 
Caldecott medals for children’s books (see CALDECOTT 
MEDAL; NEWBERY MEDAL). 

The ALA works to raise standards of library service. 
In 1956, it issued Public Library Service: A Guide to 
Evaluation, with Minimum Standards. The ALA also spon- 
sored the Library Services Act, passed by Congress in 
1956 (see 1лвкАвү [Libraries in America]). In 1959, the 
organization published standards for college libraries in 
the journal, College and Research Libraries, and planned 
to issue standards for school libraries. 

Through its International Relations Office. 


making a study of library needs in other countr 
area of education for 


articularly emphasizing the ‹ i 
librarianship in Southeast Asia, the Middle East, Africa, 


d South America. Wt 
"me. ALA publishes the Booklist and Subscription Books 


^» twice a month and the ALA Bulletin monthly. 
Diher publications include College and Research Libraries, 
School Libraries, Library Resources and 1 echnical Services, 
Top of the News, and Hospital and Institution Book Guide. 
The ALA has headquarters at 50 E. Huron St., Chi- 


Cora M. ВЕАТТУ 
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AMERICAN 
LITERATURE 


Rip van Winkle by 
Washington Irving 


Painting by N. C. Wyeth, 
from David McKay Co. 


The Adventures of Huckleberry Finn, 
by Mark Twain (Samuel L. Clemens) 


Warner Bros. 


Painting by Worth Brehm 
from Harper & Brothers 


The Old Man and 
the Sea, by Ernest 
Hemingway 


AMERICAN LITERATURE. “Who reads an American 
book?” the British critic Sydney Smith scornfully asked 
in the Edinburgh Review in 1820. “Literature the Ameri- 
cans have попе... it is all imported.” 

Such a question could not be asked today. Everyone 
reads American books. They command the attention of 
a respectful world. American authors win Nobel prizes. 
American novels are translated into many languages. 
America has something to say in its literature, and 
what it says has meaning for the remainder of the world. 
It is no longer looked upon as a country that merely 
inhales and exhales European literary ideas. It is not 
thought of as a frontier of Europe, as it once was. 

American literature had a long period of apprentice- 
ship. It fumbled and made errors. It imitated the style 
and subject matter of European writers. It was awk- 
ward and often in bad taste. But it had honesty and 
frankness, and more and more it mirrored the rich life 
of the new world. Europe watched it with increasing 
interest. At last it accepted American literature as 
something more than a pale carbon copy of its own, 
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The early settlers who first came over from 
America had no time to write books, They were 
planting their furrows of corn and dodging the 
of the Indians. They brought copies of the 
the prayer book with them, and those were 
their literary needs. Books other than the 
little influence on the thinking of the Puritans. 


volumes that arrived from England were read 
there was leisure. When the Puritans did о b 
thing, it was usually concerned with the relia 
between themselves and their God. ] А 
Even today American literary traditions are not 
old. The early colonists came to America with 
lectual baggage that had been picked up all om 
Europe. Its story is one of two different kinds of 
One was that which arose from the movement d 
frontier. The other was that which came from the Ne 
England group remaining behind. The optimism б 
frontier was checked by the rigid mind of the № 
England Puritan. Until 1900, American literature 
not decide whether to wear a grave frock costume 
rough hickory shirt. Sometimes it put on both aro 
But a literary tradition was rising. Mingling of dile 
ent foreign elements had its effect. Sharp differ 
were rubbed away, and а new spirit emerged. E 
the American literary tradition » 


Types of American Literature н: 


America has produced every type of literature; 
has done it well. The writing has been largely & 
mental, never bound by rules. European forms wert! 
lowed for a while and then put aside in fayor я 
ones. American literature developed its own stand 
It used the best of the European and added its 0e 

Poetry. Narrative poetry has been written Й 
days of the New Englanders to the present, It hase 
all been of high quality. Longfellow’s and МШ 
stories in verse have a tempo that is exciting and si 
ulating. This same pace is found in such modem | 
as Edwin Arlington Robinson's Tristram and Steph 
Vincent Benét's John Brown's Body. nen. Т 

Lyrical poetry has been abundantly written. ШЕ 
musical, rippling verse of Sidney Lanier and the ш 
ing magical lines of Edgar Allan Poe are pleasing € 
ear when read aloud. The subtle and flexible туш 
of Emily Dickinson conceal flashes of beauty. Wm 
Whitman wrote free verse which had no rhyme orim 
but had a marked rhythm and pulse within tt 
verse reached its peak of sound and color wil 
Lowell and the Imagists. Present-day lyric pee 
America shows two directions. One is toward 0 
in meaning and expression. This is represented. 
Crane's work. The other is toward simplicity № Eu 
and feeling, as in the poetry of Carl Sandburg 
Robert Frost. dram 

Drama. The Puritans did not approve of the was 
During their time very little was written. Drama cal and 
poor thing when it began in America. Hine c and 
Indian themes weighted it down. It was imita Е 
awkward, sentimental and tear-jerking, until abou of ir 

Then American drama began to show РТ 
proving. In the 1900's it concerned itself with the ui 
problems such as the struggle of the Ме оп! 
happy life of sharecroppers, and social conflicts ® 
levels of society. Comedies, historical plays, ай 


-— popular. Eugene € "Neill, an American drama- 
ex of international importance, experimented in the 
eater with a great variety of subject matter and forms. 
His plays ranged from suc h simple heartwarming ones 
в Ab, Wilderness! through the involved experimental 
gchaiques of The Emperor Jones and Strange Interlude 
dramas lasting cight hours and adapting Greek 
classical forms to the pattern of modern times. 

The Novel. The early sentimental novels in America 
were not very good. Novels of terror, such as Wieland 
by Charles Brockden Brown, and the popular adventure 


awel as written by Cooper in The Last of the Mohicans, 
were steps on the way. They led to Hawthorne’s pro- 
fund studies of the inner life of man, to the realistic 


work of Howells, and the psychological novels of 
Heman Melville and Henry James, The 1900s 
have witnessed the domination of the realistic novel. 
Thatkind has been produced solidly and sometimes un- 
pleasantly by Theodore Dreiser and Ernest Hemingway. 
Atother times it has been attractively written by Edith 
Wharton and Willa Cather. 

The Short Story. America has almost led the world 
in the field of the short story. Irving wrote stories in 
which the setting and atmosphere were gracefully de- 
veloped. Hawthorne introduced character study and 
analysis, Poe was a master of plot and emphasized sus- 
pense and mystery. He created the perfect short story 
fom. О, Henry popularized the trick or surprise ending 
which marks most magazine short stories today. 

Essay and Criticism. Much of the early writing of 
America was done in the form of essays. Many of the 
tales had essay elements within them. Irving’s Sketch- 
Book is full of charming informal essays, and the same 
may be said of Hawthorne’s Twice-Told Tales. The great 
reputation of Emerson is based on his essays on self- 
liance, character, and friendship. Thoreau’s Walden 
Ва famous book of nature essays. 

The essay developed into criticism. Many essays 
were written about literature itself. The social and 
moral life of America became a topic for study and 
analysis, Critical essays on all phases of American life 
were welcomed by the magazines, which often used 

*m along with book reviews and poetry. American 
ШС frequently lacked historical standards. But the 
american critic always tried to see the inner value and 

teal significance of a work. 

, ography. America has made many contributions in 
E But good biography was a late development. 
e at first were too busy pushing westward to sit 
à ad ae back at what they had done. The early 
ау thin ies were proper and pious. They carefully hid 
ад x that might offend readers. Then for a while 
Gra ib were bitter and full of personal insult. 
ê cad these handicaps were overcome and Amer- 
and ness and honesty have enriched biography 

made it admirable. 

= мн not exactly а type of literature. But it has 
atit sn quality in all forms of American writing 

is у be mentioned in its own right. It has ranged 

to the ed from the genial fun-poking of Mark Twain 
bio: ег mockery of Sinclair Lewis. 

moros s ап American characteristic. Exaggerated 

а ше began long ago in American literature. 

Knickerboct, an undercurrent of laughter in Irving’s 

^'s History. A group of men in the 1830's 


AMERICAN LITERATURE 


and 1840's chuckled at American life from the safety 
of their pen names. Mark Twain was among these. 
President Lincoln brought the homely rich humor of 
the western plains to the White House. American 
humor came from the common people and the frontier. 
It was whimsical and exaggerated, telling tall tales in 
rich language. The satire of the 1900's was to develop 
from it, and to increase in violence. 

Folk Literature. America is too young to have а 
mythology or a group of folk tales of its own. But there 
is a folk literature of a special sort that is almost unique. 
It includes the lumber-camp legends of Paul Bunyan 
and his Blue Ox, the Negro folklore, the western cow- 
boy tales, and the songs of river boatmen and sailors. 
Sometimes it has a European echo in it, but the spice 
and tang are American and new. This folklore reflects 
the American freedom of mind and body. Folklore 
comes from the land itself. 


History of American Literature 


The Beginnings. The first American writings were 
not literature. They were reports of what was happening 
to the settlers. The colonists kept diaries and wrote of 
their travels and the new country. They made reports of 
religious and economic progress. All these writings were 
sent back to friends in England. Most of them were dull 
reading. But some were humorous and enlivened with 
vivid stories and anecdotes. 

Books of sermons and some religious poetry, journals, 
and diaries were all that was written in addition to 
these reports. This was the picture for the first hundred 
years. Among these writings were Captain John Smith's 
accounts of Virginia and New England, and William 
Bradford's History of Plimmoth Plantation. john Winthrop 
wrote the Journal of the Settlement of Massachusetts, and 
William Byrd wrote a History of the Dividing Line. 

Problems of church and state were closely woven 
together in New England. Religious writings and ser- 
mons by John Cotton, Increase and Cotton Mather, 
and Roger Williams were popular. John Woolman's 
Journal is more charitable in tone than these. Even the 
poetry was religious, as in Michael Wigglesworth's Day 
of Doom. Such frosty writing was enlivened by the 
Journal of Sarah Kemble Knight, a humorous account 
of travel in the colonies. à 

The religious spirit of the Puritans affected American 
literature for a very long time. The Puritans’ view was 
harsh and narrow. But their strength and courage are 
to be admired. The Puritan ethics may be summed up 
in the three words carved over the mantel in the home 
of Nathaniel Ward, a well-known Puritan. They were 
Sobriety, Justice, and Piety. The greatest religious mind 
of the period belonged to Jonathan Edwards, who 
wrote The Freedom of the Will. 

The Roots of Democracy. As the country grew, men 
began to think more and more about governing them- 
selves. Writings about politics and society became more 
popular. A note of liberty and rebellion sounded in al- 
most every kind of literature. у 

Вепјатіп Franklin in his Autobiography set forth the 
ideals of a busy diplomat and scientist. John Dickinson 
in his Letters from a Farmer in Pennsylvania to the Inhabi- 
tants of the British Colonies expressed his calm political 
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views. Thomas Paine came to America from England 
to argue for independence in Common Sense and The 
Crisis, and to point out with passion that these were 
times “that try men’s souls.” Thomas Jefferson wrote 
many political and scientific works, and helped com- 
pose the Declaration of Independence. Hamilton, Madi- 
son, and Jay defended the new Constitution with a 
series of papers called The Federalist. 

But there were other kinds of writing during this time, 
too. A transplanted Frenchman named Crévecoeur wrote 
a series of lively but sentimental Letters from an American 
Farmer. Three Yale men named Timothy Dwight, Joel 
Barlow, and John Trumbull wanted to give the new 
nation a voice in literature. They called themselves 
the Connecticut Wits, but their poetry was dull and 
long-winded. The greatest literary talent of this inter- 
lude was that of Philip Freneau, whose lyrics on nature 
and death, such as “The Wild Honeysuckle,” were 
simple and beautiful. 

The National Era. The nation cast off the chain of 
British rule. Then it began to stretch itself and look 
around. It was proud that it had been able to rebel. The 
land was great and good. Men decided that they could 
write about it. The different races had begun to blend, 
and the truly American was emerging. 

In England, Scott and Coleridge were writing. Their 
romanticism was felt in America. Why not apply the 
romantic sentiments and imagination to the things which 
the American past had gathered together? There were 
the strange Indians, the stern Puritans, the amusing 
Dutch of old New York, the heroes of the Revolution, 
and the frontier moving westward. These subjects were 
as romantic as one could wish. 

Washington Irving wrote sentimental, romantic tales. 
Some of them were about England and Spain. But many 
were wholly American, such as “Rip Van Winkle” and 
“The Legend of Sleepy Hollow.” His Knickerbocker’s His- 
tory of New York is a charming and good-natured story 
of the city in the days of the early Dutch settlers, 

James Fenimore Cooper grew up on the New York 
frontier. He wrote romantic novels which idealized the 
American scene—the Indians, the American women, 
and the land itself. The Spy was a popular story of the 
Revolution, and The Pilot an exciting sea story. Cooper 
was best known for his Leatherstocking Tales, a group of 
five novels centering about an old-time scout and hunter. 
The Last of the Mohicans and The Deerslayer are the most 
popular of the tales. The style of Cooper was awkward 
and faulty. His stories were too romantic and melo- 
dramatic. But he recorded the American frontier. 

William Cullen Bryant was profoundly affected by 
nature, and saw it through his religious training. When 
he was very young he wrote “Thanatopsis,” а poem 
about death. 

The Great Period and the Five Masters. A creative 
period in American literature began about 1835. It cen- 
tered in New England but was not confined there. The 
names of Emerson, Hawthorne, Melville, Poe, and 
Whitman are the greatest authors of the 1800's. Around 
them cluster many lesser talents. 

Massachusetts was having a religious change. Many 
people were breaking away from the old beliefs. A move- 
ment known as Transcendentalism has been defined as 
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“romanticism on Puritan soi!" It involved а wry 


acceptance of intuition rather than tradition, 
Ralph Waldo Emerson was the first of the fixe 
ters. He preached a gospel of individualism and gf 


reliance. He wrote a series of essays about the unlisisi 
powers within the soul. His poems pointed a deme 
path to intellectual happiness. Henry David Thome 
was his close friend. Thoreau’s book Walden contis, 
philosophy of nature and life gained from two yean sı 
hermit’s hut. Minor figures around Emerson were Me 
garet Fuller, who edited the transcendental magus 
called The Dial, and Bronson Alcott, father of Lass 
M. Alcott, who wrote Little Women. 
Several other New Englanders have had a бше 
reputation. But in their day they were immensely pope 
lar. Henry Wadsworth Longfellow wrote simple tsedi 
verse that brought him fame. His portraits of the India 
in Hiawatha and of the Acadian exile in Evangeline ws 
known to everyone. John Greenleaf Whittier picti 
the New England countryside and home life in “Sow 
bound.” James Russell Lowell, poet and critic, ws 
famed for his witty Biglow Papers. He also wrote pleas 
nature lyrics and composed the allegorical Vinee f 
Sir Launfal. Oliver Wendell Holmes is best known й 
his bright monologue, The Autocrat of the Breakfast Тай 
Nathaniel Hawthorne, second of the five masters ж 
a brooding melancholy genius. Не was deeply conceal 
over the problems of sin and conscience. His novel, Ti 
Scarlet Letter, was one of the most searching analysed 
the soul of man in American letters. Hawthorne's wodi 
was one of dreams and moral problems. His short 098 
added much to the worth of that form in America 
Herman Melville, the third master, was an 
of Hawthorne. His experience at sea gave him al 
material for his romantic writing. Melville could 
an exciting yarn with the best. His Moby Dick, а 
about a great white whale, has in recent yeas 
reread with new interest. & 
Edgar Allan Poe, the fourth master, was perhaps 
most romantic figure of all. He was a strange 2 
cinating genius. His haunting lyrical poetry 100 
into the darkest realms of the mind. Poems p 5 
Raven" and *To Helen? repeat themselves endl d 
the memory. He was equally important as à wn 
prose tales of horror, mystery, and crime. Poe was © 
only American writer in the 1800’s who creat d 
tinct influence in Europe. His poems and tales dose 
the Symbolist movement in France through Bau erat 
and Mallarmé. He was also a keen critic of lit 
and the short story. : й 
Emily Pici possessed an extraordinary Bi 
sense. Her poetry was not really appreciate ha in 
early 1900's. But the sure note of genius P "I 
rugged unusual lines. She is a compound of or = d 
Walt Whitman, the fifth great figure, was Grass VÉ 
the romantic idealists. His book, Leaves of б" ook © 
written in a kind of primitive chant font. ane 
heart Emerson's gospel of self-reliance. Whi he lo 
of himself and the great new America which Алей 
His extraordinary verse was about people in ds of t 
on farms, in cities, working in the т. n 
prairie states, and fighting in the Civil d ponte 
Whitman's vision of America is noble i ay het 
His poems on the death of Lincoln, especia Y pai 
Lilacs Last in the Dooryard Bloom’d” and 
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| Poet and critic J. R. LOWELL 
| | 
Poet, first important realist WHITMAN 
| | — 
Lyric and mystic poet DICKINSON 


| 1 1 
Fiction writer for children ALCOTT 
1 I I 


| 
Greatest American humorist MARK TWAIN 
| 


| | | 
Regional short story writer BRET HARTE 
| I | 


| 
Realist of the business world HOWELLS 

| | | س‎ 
Writer of sophisticated realism JAMES 


l 1 | 
Creator of “surprise ending" O. HENRY 
1 


1 I 
Mark Twain's ge а E ri СЯ ROBINSON 
uckleberry Finn” Novelist of event and motive DREISER 
| | -— 


Verse form innovator [А LOWELL 
| 1 


FROST 


S. ANDERSON 


CATHER 


Poet of the New England scene 
| | I 
Fiction writer, small-town scene 


1 
Romantic historical novelist 
| | 
Realistic Midwest novelist LEWIS 
1 | | 


Greatest American dramatist O'NEILL 
1 1 | | 
Poet of new ideas in old forms MILLAY 


1 1 1 
Poet of American history 5. У. ВЕМЕТ 
| 


Bret Harte's | | 
"The Luck of Style, naturalism, and war HEMINGWAY 


Roaring Camp" 
Novelist of the changing South 
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My Captain!" are sincere and touching tributes to the 
great President. 

The Union Divided. Some of these five masters of 
American literature had their work interrupted by the 
Civil War (1861-1865). The national spirit had scarcely 
begun to fuse when it was torn apart by the question of 
slavery. The debate over the Negro marked much of 
the writing of the period. The Quaker poet, Whittier, 
wrote many stirring poems about the war. There was 
only one novel that came out of the Civil War and is 
remembered today. That novel is Uncle Tom’s Cabin 
by Harriet Beecher Stowe. It has small literary merit. 
But the fact that it helped to touch off the conflict 
between the states gives it historical importance. 

Realism and Regional Writing. Whitman was not 
only a romanticist. He was one of the first realists. His 
language shocked many of his readers, because it was so 
frank. He looked at life without shrinking. Most of the 
realists wanted reason based on facts. They were tired 
of feeling and intuition. They tried to present life as it 
really was, instead of expressing their personal desires. 

The new sense of nationalism in literature that sprang 
up after the Civil War was original, intense, and wide- 
spread. New frontiers made Americans more conscious 
and proud of their country. They began to search for 
local color, and to pay more attention to the back- 
grounds of their stories. 

The whole broad land was being discovered by the 
writers. The West was represented by Joaquin Miller, 
poet of the last frontier on the Pacific. Bret Harte wrote 
about the lawless, exciting life of the California gold 
fields in his short stories. Helen Hunt Jackson interested 
herself in the plight of the western Indian in her novel 
Ramona. 

The South had several authors at work describing the 
land. George W. Cable wrote Old Creole Days, a story 
of early French life in Louisiana. James Lane Allen set 
The Choir Invisible in Kentucky, and Mary №. Murfree 
pictured life in the Great Smoky Mountains of Tennes- 
see. Thomas Nelson Page wrote In Ole Virginia, and 
Joel Chandler Harris collected Negro legends to create 
his Uncle Remus stories. 

New England found that its tight grip on literature 
in America was loosening. But several regional writers 
kept it from being forgotten. William Dean Howells 
wrote several solid novels about ordinary people in New 
England. His patient concern with the commonplace 
is amazing in the novel, The Rise of Silas Lapham. Sarah 
Orne Jewett and Mary Wilkins Freeman likewise em- 
ployed the New England background. 

The life of the central and midwestern states was 
bitterly described by Hamlin Garland in A Son of the 
Middle Border. Less harsh was the work of Edward Eggle- 
ston. He made Indiana memorable with The Hoosier 
Schoolmaster. Later, Booth Tarkington used Indiana set- 
tings for his Penrod stories. 

Perhaps the greatest regional writer of the midwest 
was Samuel L. Clemens. He wrote under the pen name 
of Mark Twain. He rocked America with his gusty, 
boisterous tales of midwestern life. His The Adventures of 
Tom Sawyer and The Adventures of Huckleberry Finn are 
two of the world’s greatest boys’ books. They are so full 
of sly human understanding and high spirits that adults 
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read them with pleasure. His 
fun at tourists in Europe. 

Henry James left America to live in England y 
write his involved psychological novels. He can ках 
be classed as an American writer, although his fai 
theme was that of the American transplanted to ġe 
soil of Europe. A skillful and satisfying follower of tè 
method was Edith Wharton. Most of her novels hai 
New England settings. 

Novels of the 1900's. Three main influences shaped 
American literature in the 1900’s. One was that the 
realism that had developed in the 1800's was speeded wp 
more rapidly than ever by the Industrial Revolution 
The realistic movement was partly caused by the grows 
of the machines. People left the farm for the city. Red 
ism turned its cold eyes upon their lives. What it s 
was not pleasant. 

А second influence came from Europe. The work d 
Sigmund Freud gave the novelists a new channel d 
approach. His study of the deepest secrets of the mind d 
man furnished a new explanation for human conduct 

The third influence was that of World Wars I andl 
The young men who came out of World War I, the 
“Lost Generation,” could not write dainty tripping pro- 
They had looked into the ugly face of death and they 
were sickened. ۴ 

The first signs of the new critical realism are seen ® 
a sprinkling of realistic novels at the beginning of tt 
century. Upton Sinclair, Frank Norris, and Jack Lo 
don wrote about life in the Middle West and Alaska. Ви 
Theodore Dreiser outdistanced them all in talent. Es 
Sister Carrie, Jennie Gerhardt, and An American Tragedy 
were written with a brooding compassion for humar 
kind that was deep and tragic, Dreiser was по styli 
But his novels will prove valuable for a long timè. Hs 
profound insight into human nature, and his fiery uc 
pathy for the oppressed will make them live. He lo 
the right, and fought for it. ae 

Some younger men followed Dreiser after the int 
ruption of World War I. Ernest Hemingway wote - 
Sun Also Rises about the tired young Americans ye 
lived in Europe. A Farewell to Arms was a moving P М 
about the first war. For Whom the Bell Tolls was Т 
Spain during the Spanish Civil War. The ir i 
Hemingway seems monotonous and repetitious, | 
piles up beautifully and is very effective. йш 
Anderson probed the subconscious minds of peop Үн. 
lived in small towns, in Wineshurg, Ohio and Poor m 
Sinclair Lewis used a lively journalistic talent 10 Boll 
the dull lives of Americans in Main Street and ert 
William Faulkner studied the problems of the M 
States in The Sound and the Fury and Go Dow vel 
Erskine Caldwell and John Steinbeck wrote a x 
social protest about the sharecroppers of the Cas 
the migratory workers of the Dust Bowl. Са ral 
Tobacco Road and Steinbeck's The Grapes д condi 
called the attention of the nation to evil 5002 
tions. sant $t 

А few novelists reacted against such unplea e from 
ting forth of American life. They tried to Ger ай 
reality. The realism that they wrote was ПО Comes f! 
as that of the others. Willa Cather in Death the eat 
the Archbishop looked at the great Southwest о 
days of its settlement by the Spaniards. i 
charmingly and quietly of French life in 0 


Innocents Abroag pia 


Shadows on the Rock. James Branch Cabell fled from the 
contemporary scene in a series of novels dealing with 
за imaginary kingdom. Of these, Jurgen was the 
most popular. Thornton Wilder raised questions about 
the universe in The Bridge of San Luis Rey. Zona Gale, 
Ruth Suckow, and lannie Hurst wrote absorbingly 
about life in America 

Poetry of the 1900's. A strong influence came to 


American poetry from France's Symbolist movement 
in the period from 1900 to 1910. A group of poets in 
that period founded а short-lived school of Imagism. 
They wanted to use clear and perfect images in their 


verse instead. of abstract words. Ezra Pound and Amy 
Lowell wrote free verse and “polyphonic prose" that was 
colorful and psychological. The Imagist movement 
lasted from 1909 to 1917. 

Among the poets whose main interest was the soul of 
man were Edwin Arlington Robinson, Edgar Lee Mas- 
ters, T. S. Eliot, Robinson Jeffers, and Edna St. Vincent 
Millay. Most of them were influenced by Freud. They 
wrote verse ranging from the purely traditional forms to 
the experimental. Robert Frost wrote well and intensely 
about New England in the simple language of everyday 
life. Elinor Wylie caught the fragile moods of man in 
exquisite crystal lines. 

Robust and lively verse in free forms and marked 
thythms was written by Carl Sandburg and Vachel Lind- 
say. Like Whitman, Sandburg felt the great power of the 
Middle West. Lindsay wandered over America trading 
thymes for bread, chanting his Congo and The Chinese 
Nightingale. Stephen Vincent Benét, poet and author, 
told a rousing story of the Civil War in John Brown's Body. 

Drama of the 1900's. Until 1900 the drama of 

erica was almost worthless. It consisted mainly of 
melodramas like East Lynne and Ten Nights in a Ватоот. 

Under the twin influences of realism and Freud, 
Eugene O'Neill began to write serious works for the 

merican theater. His carly plays, such as Anna Christie 
and Beyond the Horizon, were realistic and somber. Later 

^ Wrote expressionistic dramas. These used original 
Sage techniques to picture mental crises and conflicts. 
His Strange Interlude makes use of the spoken thoughts 
of his characters, Mourning Becomes Electra retells the 
eek story of Agamemnon with modern characters. It 
S really three plays in one, and takes an afternoon and 
evening to be presented. 

el Anderson wrote many poetic dramas in 

x Verse, Elizabeth the Queen, Winterset, and High 
à make his name almost as important in American 

ama as that of O'Neill. 
ies “Наа Pot has produced an individual litera- 
di no is no longer a carbon copy of English works 
stocks D types of European literature. People of all 
COSME iq French, Italian, Scandinavian, German 
literature oe а it. Their audiences are vast. fue 
tiers, lo н recording the conquest of nationa 

KS toward the literary future. Norman FOERSTER 


Rel М 7 
Durus Articles, See American Literature in the Lir- 
also The section of the kEADING AND STUDY GUIDE. See 
BAMA (Thy rts section of the state articles, such as ALA- 


€ Arts). See also the following articles: 


An al BIOGRAPHIES 
ican mà habetical list of biographies relating to Amer- 
the Big Ше appears under the heading Authors in 
APHY section of the READING AND STUDY GUIDE. 
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UNCLASSIFIED 
Autobiography Folklore Poetry 
Biography Humor Prose 
Criticism icr d Pulitzer Prizes 
Diary egend Satire 
Drama Literature for Short Story 
Essay Children Western Frontier 
Fiction Novel Life (Literature) 
Outline 

1. Types of American Literature 

A. Poetry F. Biography 

B. Drama G. Satire 

C. The Novel H. Humor 

D. The Short Story I. Folk Literature 


E. Essay and Criticism 
History of American Literature 
A. The Beginnings 

B. The Rootsof Democracy 


F. Realism and Regional 
Writing 


C. The National Era G. Novels of the 1900's 
D. The Great Period and Н. Poetry of the 1900's 
the Five Masters I. Drama of the 1900's 
E. The Union Divided J. The Melting Pot 
Questions 


What three forces influenced American literature in 
the 1900's? 

Who said that all American literature was imported 
from England? Why is this no longer true? 

Who were the five masters of American literature in 
the 1800's? What was the important contribution of cach? 

Who was the first great writer of “free verse” in 
America? ч 

Who popularized the short story with the зигргве 
ending? 

What legendary character had a Blue Ox? 


Books to Read 


Ввоокз, VAN Wyck. Makers and Finders: A History of the 
Writer in America, 1800-1915. 5 vols. Dutton. ‘The sepa- 
rate volumes of this widely read history of American 
literature are: The Flowering of New England, 1815-1865. 
1936. Pulitzer prize winner. New England: Indian 
Summer, 1865-1915. 1940. The World of Washington 
Trving. 1944. The Times of Melville and Whitman. 1947. 
The Confident Years: 1885-1915. 1952. With. Orro L. 
Berrman: Our Literary Heritage: A Pictorial History of the 

iter in America. 1956. 

в Norman, ed. American Poetry and Prose. 4th ed. 
Houghton, 1957. This anthology covers the period 
from the Puritans to the present. у Г 

Harr, James D. The Oxford Companion to American Litera- 
ture. 3rd ed. Oxford, 1956. a 

Hewitt, Barnard W. Theatre U.S.A., 1668 to 1957. 
McGraw, 1959. A history of the American theater. 

HOWARD, Leon. Literature and the American Tradition. 
Doubleday, 1960. This history of American literature 
shows the development ofa national tradition. 

MATTHIESSEN, Е. О. American Renaissance: Art and Expres- 
sion in the Age of Emerson and Whitman. Oxford, 1941. 

PARRINGTON, VERNON Louis. Main Currents in American 
Thought. 3 vols. in 1. Harcourt, 1939. Pulitzer prize 
winner. This book relates the development of Ameri- 
can literature and ideas to the social, economic, and 

iti i the country. ч 
һа а: The American Spirit in Literature: A Chronicle 
reters. Yale, 1918. А : 
gall Wie: E., and others, eds. A Literary History 
of the "United States. Rev. ed. in 1 vol. Macmillan, 1953. 
Two volumes of bibliography (1953 and 1959) form a 
part of this history. zd MONI онр 
pwaRp C. Cavalcade of the rican 
и: "e Bath of the Nation to the Middle of the 


Twentieth Century. Holt, 1952. 
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AMERICAN MEDICAL ASSOCIATION 


AMERICAN MEDICAL ASSOCIATION is an organi- 
zation of physicians and surgeons. Its purpose is to pro- 
mote the science and art of medicine and to improve 
public health. To be a member of the A.M.A., a doctor 
must belong to one of the 53 state and territorial medi- 
cal associations. The A.M.A. has about 153,000 mem- 
bers. The association is divided into 16 groups, according 
to field of specialization. It publishes a weekly maga- 
zine, the Journal of the American Medical Association, 
other important medical journals, and Today's Health. 
The A.M.A. was founded in 1847. Headquarters are 
at 535 N. Dearborn St., Chicago, Ill. сковсв Е. Lurt 

AMERICAN MOTORS CORPORATION, a United 
States company, manufactures automobiles and house- 
hold appliances. The Rambler is the company’s most 
important car. Nash-Kelvinator Corporation and Hud- 
son Motor Car Company merged to form American 
Motors in 1954. Its main offices are in Detroit. For sales, 
assets, and number of employees, see MANUFACTURING 
(table, 100 Leading U.S. Manufacturers). 

AMERICAN MUSEUM OF NATURAL HISTORY, in 
New York City, was incorporated in 1869 for the pur- 
pose of developing the study of natural science. It has 
12 scientific departments and a library of nearly 150,000 
volumes. There are also departments of education and 
publications. The Hayden Planetarium at New York 
City is under the direction of the museum. 

The many famous exhibits of the museum include 
one of dinosaurs and other fossil life, and one of rare 
gems and minerals. Birds, reptiles, fishes, and insects 
from all parts of the world are also shown. There are 
other exhibits of the cultures of the various races of man. 

The museum has an active program of experimental 
research, and popular and technical publications. Its 
income comes from endowment, contributions, mem- 
bership fees, and allotments to it from city funds. 

See also ANDREWs, Roy CHAPMAN, 

AMERICAN MUSIC. See Еогк Music; Jazz; Music 
(The 190073); SPIRITUAL. 

AMERICAN NATIONAL RED CROSS. See Вер 
Cross, 

AMERICAN NATURE ASSOCIATION is an organiza- 
tion of people interested in the natural sciences, the 
conservation of natural resources, and the study of 
nature. It has about 55,000 members in the United 
States, Canada, and other countries. The association 
publishes Nature Magazine, distributes bulletins, and 
maintains a library. Founded in 1922, the American 
Nature Association has headquarters at 1214 16th St. 
NW, Washington, D.C. RICHARD W. WESTWOOD 

AMERICAN NUCLEAR SOCIETY is an organization 
of individual scientists and engineers. It has as its main 
objective the advancement of science and engineering 
and holds meetings devoted to scientific and technical 
papers. The society publishes the journal Nuclear Science 
and Engineering. Yt was established in 1954. Headquar- 
ters are at 86 E. Randolph St., Chicago, Ill. Residents 
of all nations can join. American NUCLEAR SOCIETY 

AMERICAN OSTEOPATHIC ASSOCIATION. Sec 
OSTEOPATHY (Careers in Osteopathy). 

AMERICAN PARTY. See Know-Norninc. 

AMERICAN PHILOSOPHICAL SOCIETY. See FRANK- 
LIN, BENJAMIN (Civic Leader). 
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AMERICAN PLAN, in hotels. See Horer (Kiss: 

AMERICAN PLANNING AND CIVIC ASSOC, 
TION. See Crrv PLANNING (Regional). 

AMERICAN PRINTING HOUSE FOR THE BUND i 
the largest publisher for the blind in the world, Locat 
at Louisville, Ky., it produces about half of the pes 
printed Braille literature in the world on a nonpa 
basis. The nonprofit corporation is partially supporsi 
by funds from the federal government. The Кешш 
legislature established the organization in 1858, Ti 
federal government authorized funds for its support в 
1879. The U.S. Department of Health, Education, ax 
Welfare exercises limited supervision over the corpo 
tion. In 1961, the corporation, together with Р 
Enterprises Educational Corporation and the Fidi 
Foundation, Inc., published a Braille edition of Та 
WORLD Book ENCYCLOPEDIA. See also BRAILLE. 

AMERICAN PUBLIC WELFARE ASSOCIATION. s: 
Ровтас WELFARE ASSOCIATION, AMERICAN. 

AMERICAN RADIO RELAY LEAGUE (ARRI). % 
RADIO, AMATEUR (Amateur Organizations). 

AMERICAN RED CROSS. Sce Rep Cross. 

AMERICAN REVOLUTION. See REVOLUTION 
WAR IN AMERICA. 

AMERICAN SAMOA. See Samoa. 

AMERICAN SCHOOL OF CLASSICAL STUDIES i: 
research institution in Athens, Greece. Founded в 
1882, it grants a certificate showing length of study ar 
work done. It provides study and research in Gres 
antiquity, art, archaeology, history, language, ай 
literature. Instruction is given in English. 

AMERICAN SOCIETY FOR THE PREVENTION OF 
CRUELTY TO ANIMALS. Sec Society FOR THE pe 
VENTION OF CRUELTY TO ANIMALS. 

AMERICAN SOCIETY OF COMPOSERS, AUTHORS 
AND PUBLISHERS (ASCAP) is an association of ov 
6,000 writers and about 1,800 publishers of music. О 
poser Victor Herbert was among the person |: 
founded ASCAP in 1914. The federal copyright ^ 
states that no musical work may be performed pu d 
for profit without permission of the copyright x 
ASCAP serves as a clearinghouse between users Е 
creators of music, making individual dealing d 
necessary. Its licensing arrangements permit b al 
perform any members music at any Ume Me 
separate clearance. Royalties received are арро 1 
among members primarily on the basis of p 5 
their music is used. ASCAP has headquarters 
Madison Ave., New York City. HERMAN FIC 

AMERICAN SOCIETY OF PLANNING OF 
See Crrv PLannina (Regional, State, ады yas 

AMERICAN STANDARDS ASSOCIATION. 
PRODUCTION. Tht 

AMERICAN SYSTEM. Sce MONROE; 
American System"); CLAY, HENRY. ON 

AMERICAN TELEPHONE AND TELEGRAPH P. 
PANY (A.T. & T.) is the largest communica na 
pany in the world. It is also the world’s larges yf, 
tion, with more than 1,629,000 shareholders. s upd 
is the parent organization of the Bell Syst™ yir 
companies that provide about four fifths ofa "m 
service in the United States. Each of these Wi direc 
а separate corporation with its own boar a 
officers, and employees. Each is responsible, 
ing service within its territory. A.T. & 
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engineering, financial, and other related services for the 
operating subsidiaries 

The telephone ope: 
by other АТ.&Т. ого 
partment of t 


iting subsidiaries are also aided 
inizations. The Long Lines De- 
üntains long-distance telephone 
lines that interconnect the various regional companies. 
[t also operates natio: ide circuits for radio, television, 
and teletypewriter newvorks. The Western Electric 
Company manufactures and supplies equipment to 
members of the Bell System. Another company, the 
Bell Telephone Laboratories, is one of the world’s largest 
search organizations. | he laboratories employ about 


11,000 scientists, engincers, and technicians who do re- 
arch and development in communications, The 
transistor and Bell Solar Battery are two of the many 


inventions that have come from the laboratories. 

The Bell System itself grew out of the invention of 
the telephone by Alexander Graham Bell in 1876 (see 
BELL, ALEXANDER GRAHAM). A.T.&T. was incorpo- 
rated in 1885. It has controlled the Bell System since 
1900. The company's headquarters are located іп New 
York City. хх TELEPHONE & TELEGRAPH COMPANY 

See also TELEPHONE UNIONS, ALLIANCE OF INDEPEND- 
ENT; WESTERN ELECTRIC COMPANY. 

AMERICAN TOBACCO COMPANY, THE, is a lead- 
ing manufacturer of tobacco products in the United 
States. It also owns subsidiaries in Great Britain and 
Cuba. Cigarettes make up about 95 per cent of the 
company’s output. Its principal brands are Pall Mall, 
Lucky Strike, Herbert ‘I arcyton, and Dual Filter Tareyton. 
The company manulactures cigarettes in Richmond, 
Va.; Louisville, Ky.; and Durham and Reidsville, N.C. 
It also makes cigars апа smoking tobacco. 

American Tobacco grew from a small smoking- 
tobacco business started in Durham, N.C., Бу Wash- 
ington Duke in 1865. Duke's son, James Buchanan 
Duke, introduced the mechanical production of ciga- 
tettes in 1883. He was one of the first manufacturers to 
use national advertising. In 1884, he began operations 
in New York City. Тһе company was incorporated 
under its present name in 1890. It has headquarters in 
New York City. | ROBERT К. HEIMANN 
See also Dure, JAMES BUCHANAN; MANUFACTURING 
(table, 100 Leading Manufacturers). 

AMERICAN UNIVERSITY, THE, is a coeducational 
а institution in Washington, D.C. It includes an 
a A college; the Washington College of Law; 
public a business administration, government and 
rs peni, international service; and 2 
Ms R оо]. Courses lead to bachelor's, master's, 
ington Ser s degrees. The university sponsors the Wash- 
kind, Ho P the largest cooperative program of 
d Eun. Students from more than 70 colleges spent 

tee ie a the university, studying the U.S. ов 
Projecte a and conducting individual researc 

1803 by Bi - American University was ee sie 
For enol shop John Fletcher of the Methodist Church. 

AMERICAN see UNIVERSITIES AND COLLEGES (table). 
Ang? N VETERANS COMMITTEE. Scc VETER- 

RGANIZATIONS, 


A AMERICAN VETERANS OF WORLD WAR Il. Sce 
VETS 


AMER 


A н H 
dog САМ WATER SPANIEL is a popular hunting 
ick i hunts well on land or in the water. It has a 
› Closely curled coat that protects it from rough 


AMES, OAKES 


brambles and helps keep it warm in cold water. The 
coat usually is a solid liver color or dark chocolate 
brown. Some of these dogs have a little white on their 
chests or toes. This spaniel stands 15 to 18 inches high 
at the shoulder, and weighs 25 to 45 pounds. The 
American water spaniel hunts game in much the same 
way as an English springer spaniel. It jumps at game 
to drive it into the open, then retrieves it. The dog is an 
excellent retriever for many kinds of game, including 
quail, grouse, and rabbits. WILLIAM F. Brown 

AMERICANIZATION is the process of helping people 
from other countries fit into American life. It is closely 
linked with qualifying for citizenship. The Immigra- 
tion and Naturalization Service, a part of the Depart- 
ment of Justice, furnishes textbooks to schools conduct- 
ing night courses on preparing for citizenship, More 
than 95,000 persons are enrolled in these classes. In 
addition, 37 state colleges and universities offer home 
study courses. 

The Americanization movement began in the 1890's. 
Many persons feared that a great wave of new immi- 
grants would break down national unity. Americaniza- 
tion came to mean schooling in the English language 
and in American customs. Citizenship Day was at first 
part of that program. Now it is celebrated on Septem- 
ber 17 as Constitution Day, and brings together old and 
new Americans. Ковент Виком 

See also IMMIGRATION AND EMIGRATION; NATURALI- 
ZATION. 

AMERICAN'S CREED won a nationwide contest for 
William Tyler Page of Maryland in 1917 as “the best 
summary of the political faith of America.” It follows: 

“Т believe in the United States of America as a gov- 
ernment of the people, by the people, for the people; 
whose just powers are derived from the consent of the 
governed; a democracy in a Republic; a sovereign 
Nation of many sovereign States; а perfect Union, one 
and inseparable; established upon those principles of 
freedom, equality, justice, and humanity for which 
American patriots sacrificed their lives and fortunes. 

*T therefore believe it is my duty to my country to 
love it; to support its Constitution; to obey its laws; to 
respect its flag; and to defend it against all enemies. 

The creed contains phrases from several sources, in- 
cluding the Constitution, the Declaration of Independ- 
ence, and famous speeches. ALAN GRIFFIN 

See also РАСЕ, WILLIAM TYLER. 

AMERICA’S DAIRYLAND. See WISCONSIN. 

AMERICA’S SWEETHEART. See PICKFORD, Mary. 

AMERICIUM, лм uh RISH ih um (chemical symbol, 
Am), is a man-made radioactive element. Its atomic 
number is 95. Its most stable isotope hasa aged Wes 
of 243. Americium was discovered in 1945 by the m 
can scientists Glenn T. Seaborg, Ralph A. J A 
O. Morgan, and Albert Ghiorso. Americium is pro pe 
by neutron capture in plutonium. This method has 

i with mass numbers 241, 242, and 
produce E G T.; TRANSURANIUM 
243. See also SEABORG, GLENN 1. C prn 
ELEMENTS. LENN T. SEABOR 

AMERIGO VESPUCCI. Sce VESPUCCI, AMERIGO. м 

AMERIND is another name for the American Indian. 


AMERICAN. 
Se АЕ OAKES. See CREDIT MOBILIER OF AMERICA. 
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AMETHYST 


AMETHYST, AM ee tust, is а semiprecious stone of a 
purple or bluish-violet color. Jewelers use it to make 
rings, necklaces, and brooches. The amethyst is a vari- 
ety of quartz, found in the form of six-sided, pointed 
crystals. The color of the stone is believed to be due to 
the presence of manganese. 

Amethysts have been mined in Brazil, Uruguay, 
Siberia, India, Ceylon, Madagascar, Mexico, and 
Canada. The amethyst is the birthstone for February. 
The Oriental amethyst is a purple variety of the mineral 
corundum. 

See also BIRTHSTONE; CorunpuM; Сем. 

AMFORTAS. Sce HOLY GRAIL. 

AMHERST, AM urst, LORD JEFFERY (1717-1797), an 
English general, helped win Canada for Great Britain. 
Louisbourg was surrendered 
to him by the French in 
1758. He won Crown Point 
and Ticonderoga in the fol- 
lowing year. In 1760 he 
directed an advance on 
Montreal from three sides, 
and the city surrendered. 
Amherst was thanked by 
parliament and made Gov- 
ernor-General of British 
North America. Later he 
became the head of the 
British army. w. B. witicox 

AMHERST COLLEGE is а 
private liberal arts college 
at Amherst, Mass. Students must complete a course of 
general study during their first two years. The college 
was named for Baron Amherst (see AMHERST, LORD 
JEFFERY). A popular school song is “Lord Jeffery Am- 
herst.” Amherst athletic teams are known as the Lord 
Jeffs. The college was founded in 1821. President Cal- 
vin Coolidge was a graduate. For enrollment, see Unt- 
VERSITIES (table). 

See also GYMNASIUM. 

AMIENS, лн MYAN (pop. 85,000), lies 80 miles 
north of Paris on the Somme River in France. For loca- 
tion, see FRANCE (color map). It is the capital of the 
department of Somme. Its manufacturing plants pro- 
duce woolen and fabric materials. The city is a market 
place for the crops of the northern plains. Amiens has 
the largest cathedral in France. It was founded as a 
Roman fortress about 50 B.c. Epwarp W. Fox 

AMINE, uh MEEN, is a kind of organic chemical 
similar to ammonia in structure. Chemists form amines 
by replacing one or more of the three hydrogen atoms cf 
ammonia with any organic structural group containing 
carbon and hydrogen. When neutralized by acids, 
amines form salts (see SALT, CHEMICAL). Amines find 
important uses as solvents, detergents, rust inhibitors, 
and in making dyes and medicines. James S. Frrrz 

AMINO, uh ME no, ACID is the name for the type of 
organic acids that make up all the proteins in the tissues 
of living things. For this reason, scientists call amino 
acids the “building blocks” of proteins. There are 24 
known amino acids. They all contain carbon, hydrogen, 
oxygen, and nitrogen. 

Green plants manufacture amino acids. Some bac- 


Freperick Н. Povon 


Lord Jeffery Amherst 
W. Е. Corbin 
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teria and single-celled anima! 
acids they need. Man and hig 
all the 22 different kinds of an 
need to build tissues, and m 
acids from their food. These a 
in the diet. Foods that contai: 
acids. Protein foods include пи 
tables. When the body take 
them, or breaks them up into 
body then reassembles them 
Amino acids may combine in a great mam 
Simple proteins may be made up of only ќош di 
amino acids, while others may contain 15 or mg 
amino acids contain one or more groups of one 
and two hydrogen atoms that are called amino, opi 
groups. They are formed from fatty acids, such & 
acid, and amino groups. Amino acids have boli 
and basic properties. 
See also NUTRITION 
PROTEIN. Д 
AMISH, AM ish, or AH mish, is a Protestant relig 
group developed from the Mennonites from 16 
1697. The group was named for Jacob Amma 
Swiss Mennonite leader. The Amish came to Am 
with Mennonites, in large numbers after 1740 Ё 
groups differ in dress and manner of worship. The 
Amish communities in several states, including 
sylvania, Indiana, and Ohio, and in Canada, Меш 
of the conservative branch of this sect call them 
the Old-Order Amish. See also MENNONITES; Б 
SYLVANIA (color picture, Amish Families). Азға В 


can make all the: 
r animals cannes 
o acids that Бе 
get at least 
s are therefore 
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eggs, and som 
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simple amino ad 


LENNA 


(Proteins); PHOTOSYNT 


Children of an Amish Colony in Pennsylvania _ 


viheman, 


AMMAN (pop. 108,304), the capital of Jordan. 
the eastern plateau on the upper Wadi Zerdê, m 
River), northeast of the Dead Sea. Amman n ori 
railroad and is served by several highways: s calle. 
tion, see JoRDAN (map). In the Bible Amman oj 
Rabbath-Ammon. In ancient times, it was t iTo 
Philadelphia, 1 
AMMANN, JACOB. See AMISH. 
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The Ammeter measures the strength of electric currents. It 
words against overloads on sensitive electrical hookups. 


AMMETER, AM м}: ter, measures the current, in am- 
eres, flowing through a circuit. The ammeter is a sim- 
lied galvanometer. It consists of a coil of fine wire 


wound around a soft iron core. The core or shaft rotates 
teely on jewel bearings. The shaft is suspended between 
the north and south poles of a suitable permanent 
magnet. When a current flows through the coil, the coil 


and shaft turn so t their magnetic fields tend to 
become parallel to : of the horseshoe magnet. A 
pointer on the shaft moves along a scale to indicate in 
amperes the current owing through the circuit. Be- 
cause large amounts of current would destroy the fine 
high-resistance wire in the coil, most of the current is 
sent through a heavy wire called a shunt. Ammeters 
measure currents ranging from a few millionths of an 
ampere to several thousand. E. R. WHITEHEAD 


E also AMPERE; ELECTRIC CURRENT; GALVANOM- 


AMMON. See Axon. 
A. uh MOH nih uh, or uh MOHN yuh 
лат ra formula NH), is a colorless alkaline gas 
кар d one part nitrogen and three parts hydrogen. 
гачы ter than air, and has a sharp, stinging odor. 
but ul can be inhaled if it is greatly diluted in air, 
and ae. ammonia gas can cause suffocation 
gen, it b у Ammonia does not burn in air, but, in oxy- 
` Pro urns with a weak yellow flame. 
in Wu ies of Ammonia. Ammonia is highly soluble 
hydroxide and forms a solution known as ammonium 
ol a ammonia water. Spirits of hartshorn is an 
active whi or ammonia water. Ammonia is not 100 
When dino dry, but it reacts with many chemicals 
Walizes aci eS in water. Ammonium hydroxide neu- 
айз, з s and forms the corresponding ammonium 
àmmoniu, S a aae hydrochloric acid (HCI) added to 
ammonium, ydroxide (NH4OH) produces a solution of 
Some wen chloride (NH4CI). When combined with 
compound 5, ammonium hydroxide forms complex 
of ammoni called ammines. For example, the addition 
Cupric wie hydroxide to a pale blue solution of 
of cupric ate (CuSO,) produces a deep blue solution 
hen iino sulfate [Cu(NH3),5O4]. 
liquid. Li aoled to —34°С., ammonia gas changes to à 
: Liquid ammonia boils at —33.5°С., and freezes 


sc 


of Admiral Corp. anû fis 


Industries Use Precise Ammeters to keep о close, day-to- 
day check on the variations in their electrical circuits. 


peon Klectrie € 


to а clear solid at —78? C. In going from a liquid back 
to a gas, ammonia absorbs a large amount of heat from 
its surroundings. One gram of ammonia absorbs 327 
calories of heat. For this reason, ammonia is widely 
used in refrigeration equipment. 

Preparing Ammonia. In the laboratory, ammonia is 
prepared by heating an ammonium salt with sodium 
hydroxide. The ammonia gas given off can be identified 
by its odor and by its ability to turn moist litmus paper 
from red to blue, Commercially, ammonia is made by 
combining free nitrogen and hydrogen gases, both of 
which can be obtained easily and cheaply. One volume 
of nitrogen is mixed with three volumes of hydrogen 
under high pressure and temperature in the presence of 
a catalyst (see CATALYSIS). Ammonia is also obtained 
as a by-product in the production of coal and coke gas. 

Uses. Ammonia is widely used as a fertilizer. Am- 
monium nitrate and other ammonium salts make good 
fertilizers and help to increase crop production because 
they have a high percentage of nitrogen. In some farm- 
ing areas, anhydrous ammonia is now applied directly 
to the fields from large tanks of compressed ammonia 
gas. E 
Large quantities of ammonia are oxidized to make 
nitric acid, which is needed to make such explosives as 
TNT, nitroglycerin, and ammonium nitrate. The 
textile industry uses ammonia in the production of 
synthetic fibers such as nylon and cuprammonium 
rayon. Ammonia is also used in dyeing and scouring 
cotton, wool, and other fibers. Ammonia water some- 
times serves as à cleaning fluid, and can be used to 
restore fabrics that have been stained by acids. 

Ammonia is also vital in the manufacture of many 
chemicals and plastics. For example, it acts as a cata- 
lyst in making such plastics as Bakelite and melamine 
resin (see Caratysis). Ammonia is important 1n the 
manufacture of many vitamins and drugs. James S. Frrrz 

Related Articles in Wonrp Book include: 


Alkali Gas Refrigeration 
Anhydrous Ammonia Haber Process Sal Ammoniac 
Distillation Ice Smelling Salts 


AMMONIAC. See Сом RESIN. 
AMMONIUM CHLORIDE. See SAL AMMONIAC. 
AMMONIUM HYDROXIDE. Sec Base. 
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AMMUNITION 


AMMUNITION includes gun cartridges, shells, bombs, 
rockets, torpedoes, and mines. All ammunition con- 
tains an explosive. It is used in warfare and in such 
sports as hunting and target shooting. Pistols, revolvers, 
rifles, and shotguns use small-arms ammunition. Cannons 
fire artillery ammunition. 


Explosives in Ammunition 


Types. Ammunition manufacturers use two types of 
explosives, low or high. 

Low explosives have a gradual pushing action. They 
do not destroy by their own explosion. Low explosives 
propel, or push, shells from guns, or drive rockets 
through the air. They help control the speed of an 
explosion. A low explosive going off resembles rapid 
burning. Each grain of the explosive burns from the 
outside in, like a log in a fireplace. The speed of the 
burning depends on the size and shape of the grains. 


The 5-Inch General Purpose Shell was a projectile used by 
the United States Navy during World War Il. Part of the nose of 
the shell has been cut away to show the variable time fuse. 


U.S. Navy 


The low explosive used in gun ammunition js Cling 
the propellant. Its explosion lasts long enough to 

the shell out of the gun and send it to the target. Lay 
explosives include black powder and smokeless Powter 

High explosives are used to destroy, and do not 
or push. They go off suddenly, and shatter the del 
bomb, or torpedo. The speed of such an explosion а 
detonation cannot be controlled. Well-known № 
explosives include dynamite and trinitrotoluene, т 
TNT. The fusion of radioactive hydrogen atoms withe 
a hydrogen bomb produces ihe most powerful lig. 
explosive known to man. 

Most explosives must be compressed in a shell œ 
some other case before they can be set off. If set afireia 
the open air, they usually burn without exploding. 

The Explosive Train is а series of explosions arranged 
in such order as to make shells or bombs explode айт 
the projectiles have been fired. One charge of explosive 


sets fire to the next one, until the charge, or mais 
explosive, is set off. A mechanical fuse begins the expl 
sive train. The fuse is set off cither by clockwork or b 
contact with some object. ‘Ihe fuse may be put inte 
action by the rotation of the shell in the air, or by te 
spinning of a small propeller on the bomb. This de 


makes it difficult for bombs and shells to explode ac 
dentally. The fuse sets off the primer, a small amount. 
sensitive explosive such as mercury fulminate or lead 
azide. It may be set off by being struck by а hamme, 
called a firing pin, in a process known as percussion. I 
also may be set off electrically, as in a radio proximity 
fuse that uses a radar antenna. m. 

In an ordinary shell or bomb, the explosive tat 
begins with a primer set off Бу a firing pin. The expo 
sion of the primer sets off a slowly burning materia 
called a delay. When the delay has burned through 
ignites a second primer called a relay. The relay explods 
and sets off a detonator that in turn sets off a chat 
called a booster. The booster is a high explosive thats 
off the main charge of explosive. 


Military Ammunition 


Cartridges. Ammunition for guns consists ба 
Jectile, or shell, and а propelling force. An ip 
force sets off the charge. If a time fuse has a 
before the gun is fired, the impact does not таб 
charge for some time afterward. The projectile û 
propelling charge, enclosed in a case, are © al 
cartridge. Cartridges are used as ammunition for bo 5 
rifles, and small artillery guns. They are also kno 
fixed ammunition. jectile i 

Large guns fire semifixed ammunition. The proje 5 
fitted into the cartridge case so that it can be n jus 
easily. Part of the propellant can be taken out to to it 
the shell’s range. Then the projectile is return te loat 
case for gun loading. The largest guns use sf re 
ing or bag ammunition. The explosive is packed ip sever 
bags. The shell is loaded into the gun, and then 
of these bags are loaded behind it. sually 4 

Shells are projectiles fired from a large gun, 2 e from 
gun of more than }-inch caliber. They range m weigh 
the 20-millimeter shell fired from aircraft and vet 
less than a third of a pound up to 16-inch p? ns 
hurled from large warships and coastal defenir Ө dat 

Types. High explosive shells contain an oP The mot 
detonates when the shell strikes the target 


TYPES OF AMMUNITION 


Fixed Ammunition is made up of a projectile and a propelling 
огде enclosed іп a cartridge. This ammunition is used for small arms 
weh os pistols, rifles, and shotguns, and for small artillery weapons. 


— Rifle Cartridge case 


= Cross Section 


primer 
22 Automatic (pistol) 


0 Short (rifle) 


Shotgun Shell 
Cross Section 


Artillery Shell 
Cross Section 


common explosive filling is TNT. Other fillings include 
аша, which combines TNT with ammonium nitrate, 
pre D, whic h is used in armor-piercing shells 
yee as less sensitivity than TNT, Shells of solid 
E fired to pierce armor, are called shot. 
ра shells contain smoke-producing, incendiary, 
Ап Ыш шан instead of an explosive charge. 
des im 8 ell has a high explosive produced by 
brightly a in its warhead. Tracer shells contain a 
Шо urning compound at the base of the shell. 
T M pound marks the path of the shell, enabling 
[3m P to fire more accurately. 

rounded w 2 Shell, A typical shell resembles a tube 
The tail of BS in front. Т his part is called the ogive 
tailed.” "Dh pom may be slightly tapered, or “boat- 
touches the i ourrelet is the section of the shell that 
smoothly m шч of the gun barrel. This narrow, 
gravity, The chined band lies near the shell's center of 
¢ rear of hea band is a ring of soft copper near 
bourrelet, The ri a It extends slightly wider than the 
and and ede i of the gun digs into this copper 
shells have са the shell spinning. Some armor-piercing 
Penetration A p tough case-hardened steel to aid 
Teduce air at windshield is mounted on some shells to 
Metal, more et It consists of a false nose of light 

All shells 2 pointed than the shell itself. 
п Of fuse to eec an explosive filling carry some 
асе targets P ode the filling. Most fuses used against 
Instantaneous] эшо upon touching the target, either 
may have а : à. а fraction of a second later. А shell 
armored or fo че fuse, giving it time to penetrate 
antiaircraft gr ied targets before it explodes. Small 
Shells carry sensitive instantaneous impact 


ee 


РА? (center fire 
or rim fire) 


Semifixed Ammunition is similar to the fixed 
type, but it is made in two pieces. The distance 
the shell will travel соп be changed by vary- 
ing the propelling chorge contained in the case. 


Ci 
shell fits into 
case freely 


case contains 
powder charge 


Separate Loading Ammunition is used in guns larger than 
105-mm,where complete rounds would be too heavy to handle 


Propellant Ammunition, like a bazooka rocket, 
is driven through the air by its propelling charge, 
and speeds up as it travels. 


77 rocket motor 


fuse 


fin assembly propellant booster bursting charge 


fuses. But larger shells of this type use time fuses oper- 
ated by clockwork. The time fuses are set to fire after a 
definite time interval that is calculated to explode the 
shells near the target even though they fail to make a 
direct hit. An antiaircraft shell may be detonated by a 
radio bomb-fuse. Radar waves reflected from the target 
cause the shell to explode. 

The thickness of a shell casing depends on the target. 
Shells used against troops, aircraft, and light fortifica- 
tions have thin walls and the largest possible amount of 
explosive. Armor-piercing shells, fired against heavy 
fortifications, tanks, and warships, have thick cases 
and less explosive. 

Hunting Ammunition 


Cartridges used in sporting rifles and revolvers are 
similar to military ammunition. But they usually fire 
bullets designed to expand when they strike game, and 
kill quickly. Bullets used in military ammunition do 
not expand, because they are jacketed with steel or 
gilding metal, an alloy of copper and zinc. Cartridges 
used as shotgun ammunition are usually made in the 
form of cardboard tubes. These tubes have a brass case 
at one end and contain a charge of small round shot, 
propelled by smokeless powder. The size of shotgun 
ammunition is described in terms of gauge. For example, 
a 4-gauge weapon would hold a ball weighing a fourth 
of a pound if it were loaded with a single ball instead of 
small shot. A ball that fits a 12-gauge shotgun would 
weigh a twelfth of a pound. Cartridge ammunition used 

15 is described in terms of caliber. For 


in rifles and pisto! inter l c 
example, а .30-caliber bullet is 8% of an inch in 


diameter. 
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x Prehistoric Man learned that he could 
YS throw a deadly rock by using a sling. 
کے کے‎ 


L- > In the Early 1300's, the first 
т cannoneers used huge stone bolls - 

and loose powder. At times, they- 

fired many small stones and other 

hard objects, called "longrage." 


used in place of stones. In the 
late 1400's, smaller metal balls 
were used in the first hand guns. 


AMMUNITION THROUGH THE AGES 


Jack Сота 
z Related Articles in WORLD Воок include: M 
Artillery Depth Charve Hydrogen Bomb | 
Atomic Bomb Explosive Magazine (militan 
Ballistics Firearm Rocket 
Bomb Fragmentation Shrapnel 
й Bullet Grenade Torpedo 
By 1400, cast-iron balls were Cannon Guided Missile 


Army experimentally fired the first shell filled ай 
atomic charge. In the 1940's and 195078, nations 
adding new forms of ammunition to their 


a 


including rockets and guided missiles, 


History 


Stones were the earliest 
form of ammunition. The 
Romans developed siege 
weapons, such as the bal- 
lista and catapult, that 
hurled huge stones at the 
enemy. With the discovery 
of gunpowder, inventors 
developed the idea of pro- 
pelling a projectile. The 
Arabs were among the first 
to invent a cannon that 
used gunpowder to set off 
an explosion. Early can- 
nons fired shots, or large 
iron balls, and, later, lead 
balls. By the 1500's, small 
arms had been invented 
that used gunpowder to 
discharge lead balls by 
trigger action. Cannons 
used gunpowder made of 
charcoal, saltpeter, and sul- 
fur. These elements were 
mixed together in equal 
parts. In the 1500's, the 
Dutch first shot bombs 
from mortars. The bomb 
consisted of a metal ball 
filled with powder. Can- 
isters also came into use. 
They consisted of tin cans 
filled with musket balls, or 
Scrap metal that scattered 
among the enemy. Grape- 
shot scattered like canisters, 
but traveled further. It con- 
sisted of 50 or 60 iron balls, 


DEVELOPMENT OF SMALL ARMS AMMUNITION 


Late 1400's—Lead Balls were used with loose powder charges 

c. 1550— Bandoleer Cartridges, of wood or metal tubes filled 
with powder, were hung from а soldier's bandolee: 
(belt). Powder was poured into the muzzle of the gun 

с. 1700— Charge and Ball Cartridges, powder charge and 
ball wrapped in paper, were widely used. 

1830's— Bullets were made in pointed or conical shapes fo: 
carly rifled muzzle-loading guns. 

1840's—First Fixed Ammunition was used early in breech- 
loading guns. The bullet was fitted into a paper cylin- 
der holding the powder. 

1850's—First Metal Cartridge Cases were made of copper, 
followed in 1870's by brass. 

1880's— Copper-Jacketed Lead Bullets came into use. 

<. 1890—Steel-Jacketed Lead Bullets were fitted into clips 
for magazine rifles. 

1941—Rocket Ammunition was used in bazookas. 


DEVELOPMENT OF ARTILLERY AMMUNITION 


c. 1400—Cast-lron Balls were fired 
charges. 

Early 1400's —Shells, or Hollowed Iron Balls, were filled with 
explosive charges and exploded by a slow match fuse 

c. 1500—Cannister (small balls in lead cases) and 
Grape Shot (small balls in cloth bags) were used. 

C 1600—Fuses of Slow Burning Powder in wooden tubes 
came into use. 

1700's—Cloth Bags for Powder Charges were common by 
1750. Wooden Time Fuses were used for shells. | 

1850's—Solid Shot and Shells with long pointed shapes 
began to come into use. 

€. 1865— Practical Mechanical Time Fuses for shells. 

e 1890—Fixed Ammunition, using smoke powder, was 
widely used for breech-loading quick-firing guns. 

1940 s—Shaped-Charge Shells were developed to get more 
penetrating power on hitting the target. 

€. 1943—Proximity Fuses were developed, using a radio 

` _ device to explode shells close to a target. : 

1953—Atomic Explosive Charge was used in shells, 


with loose powder 


Chorge ond 
Ball Cartridge 
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Minié 
Pointed 
Bullet 
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First Fixed 
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Exploding 
Hollowed 
Iron Shells 


Grapeshot 
and 
Cannister 


1890 | 
ition for 
Fixed Ammunition 
Quick-Firing Gu" 


bagged together. Developments in ammunition in the 
1800’s included the first use of breach-loading shotguns 
that fired lead pellets in a paper shell, metal cartridges, 
solid shots and shells, paper fuses, and smokeless pow- 
der, which soon replaced black powder, 

Tracer and incendiary bullets came into use during 
the early 1900's. Shrapnel shells were widely used in 
World War I. Armies also began firing chemical or gas 
shells and incendiary shells. In 1953, the United States 
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1960's, M. 
included rockets in d 
Rockets have much d 
power than conven a 


zhih uh, is the inability to re- 
riences. Persons who suffer 
яку to recall past experiences, 
memorize (see Memory [Loss of 
шау be caused by emotional 
irv. In emotional shock, amnesia 
; experiences closely related to 

Doctors treat amnesia of emo- 
sis or with drugs such as sodium 
lium (see SODIUM AMYTAL; PEN- 
ical injury, such as a blow to 
tual changes in the brain, mak- 


Groxoe А. Uterr 


AMNESIA, am ^ £/ 
ай some or all pa: 
bom amnesia lose th 
bat not the ability t 
Memoryl). Amnesia 
shock or physical in 
is usually restricted 
фе cause of the shox 
оа! origin by hyp: 
иша! or pentothal 
ormar бортом). P! 
фе head, may cause 2 
ing recall impossible 

AMNESTY, AM nes tih, is a legal term that means par- 
don and forgiveness оп the part of a government. The 
term comes from the Greek word for a forgetting. Am- 
sesty is a sort of peace treaty offered by a government to 
a group of its people who have rebelled. It is an effort 
by the government to restore good will. In the United 
States there is no legal difference between amnesty and 
pardon. But amnesty usually means pardon for groups 
e communities rather than for individuals. Sometimes, 


people are asked to do something in order to win am- 
ему. President Lincoln, in 1863, offered amnesty to 
the Southerners if they would swear to support the 
United States government. In 1872, Congress passed 
the Amnesty Act which pardoned most Confederate 


veterans, See also PARDON. 


AMOEBA. See Aur na. 


THOMAS A. COWAN 


d 


Egyptian God. Mut Was His Wife. 


Amon Маз ап Ancient 


ом АНМ un, was the chief god of the ancient 
in 0.455. His main center of worship was in Thebes 
Which БУРГ. Amon was also known as Amon-Re, 
in human fo Amon the Sun. He was usually represented 
тре fe AY wearing а headdress capped by two 
loosely C'S, from which a headband hung down 
tao pie his shoulders. See also Ecypt, ANCIENT 

MONTIEL; The Temple of Amon-Re); RE. I. J. Gere 

ILLADO. See Wine (Types). 


AMPERE 


AMORTIZATION. Sec Banks лмо Baskiso (Loans) 

AMOS, AY mus, a Hebrew, prophesied about 750 or 
740 ».c. A Judean shepherd, he lived near Tekoa, south 
of Jerusalem, but he went to Bethel in Israel, the north- 
em Jewish kingdom, to deliver his messages at the royal 
shrine. He threatened the king and the nation with ruin 
because of their selfishness, their unfaimess to the poor, 
and their insincerity in religion. He pointed out that the 
Jewish nations should suffer even more for their sins 
than the surrounding heathen nations, because the 
Jews knew the true God. He demanded social justice 
He was the first prophet to express clearly the idea that 
there is only one God for all nations. 

The Old Testament book, Amar, is a record of his 
prophecies, with some information about the prophet 
Itis the earliest collection of a Hebrew prophet's sayings, 
and was probably compiled after his death. The lan- 
guage is simple and dignified. WALTER ©. WILLIAMS 

AMOY, ah МОТ (pop. 224,300; alt. 15 ft.), is a sea- 
porton the coast of Fukien province in southeast China. 
For location, see Снимл (color map). It is also the name 
of the island on which the port is located. Amoy was 
once the center of China's tea trade. The tea that was 
sunk in Boston Harbor in 1773 came from Amoy. Amoy 
has an excellent harbor. 

During the 1600's, traders from Portugal carried on 
a large trade with Amoy, but the Chinese drove them 
out because they mistreated the people. A treaty with 
England in 1842 opened Amoy and four other ports to 
foreign trade, and gave special rights to foreigners living 
there. In 1943, Great Britain and the United States 
gave up these special privileges, and other countries 
followed their example. Before the Japanese occupa- 
tion in 1938, Amoy had a flourishing trade. It imported 
a great deal of cotton, indigo, grain, and opium, and 
exported tea, camphor, paper, sugar, and carthenwarc. 

Opposite Amoy is the island of Kulangsu, where 
many wealthy Chinese have their homes. From the port 
of Amoy, numerous Chinese from southern Fukien have 
gone to various countries in Southeast Asia. Most of 
the “overseas Chinese" in Southeast Asia speak the 
South Fukien or Amoy dialect. Turovorr Н.Е. Снкх 

See also TREATY Ровт. 

AMP, abbreviation for ampere. Sce AMPERE. 

AMPERE, АМ реет, is the unit used to measure the 
rate of flow of an electric current. It is used to measure 
electricity much as the unit gallons per minute is used to 
measure water. Electric current flows at the rate of | 
ampere when | coulomb (the unit of electric charge) 
flows past a section of an electric circuit in 1 second 
(see Coutoms). Thus, 1 ampere equals 1 coulomb per 
second. By law, the ampere is defined in terms of the 
amount of force it produces, expressed in newtons. 

А 100<watt light bulb requires about 1 ampere of 
current. Sensitive scientific instruments use current 
measured in microamperes (millionths of amperes), and 
large industrial equipment uses current measured in 
Kiloamperes (thousands of amperes). 2 

'The name атреге was chosen to honor the French 
scientist André Marie Ampére, who studied electric 
current (see АМРЁВЕ, АхрвЕ M.). Е. В. WHITEHEAD 

See also ELECTRIC MEASUREMENT; AMMETER; OHM's 


Law. 
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AMPERE, ANDRÉ MARIE 


AMPERE, айт PAIR, or 
АМ peer, ANDRE MARIE 
(1775-1836), a French math- 
ematician and physicist, 
discovered the laws of elec- 
tromagnetism in 1826. He 
showed that parallel elec- 
tric currents attract. cach 
other if they move in the 
same direction, and repel 
if their directions are oppo- 
site. His mathematical the- 
ory describing these phe- 
nomena provided the 
foundation for the develop- 
ment of electrodynamics. 
He found that an electric current flowing through a 
coiled wire acts like a magnet. This led to the invention 
of the galvanometer, an instrument for detecting and 
measuring electric currents. Ampére used the galvanom- 
eter to show that an electric current completes a circuit 
through the battery which produces the current. 

Born in Lyon, Ampére showed early promise as a 
mathematician. He taught at the École Polytechnique 
in Paris. He published his classic work, Theory of Electro- 
dynamic Phenomena, in 1826. SIDNEY ROSEN 

See also AMPERE; ELECTROMAGNETISM; GALVANOM- 
ETER. 

AMPERSAND, AM per sand, is the name of the sym- 
bol that stands for the word and. It has several forms, 
but the usual one is &. The word comes from the expres- 
sion and per se and, which means “& by itself makes 
and." Printers call the symbol short and. 

AMPHETAMINE. Sec BENZEDRINE SULFATE. 

AMPHIBIAN, Sce AIRPLANE (Kinds of Airplanes). 

AMPHIBIAN, am FIB ih un, is a member of a class of 
animals with backbones. The class includes frogs, toads, 
salamanders, and саесШапз. Amphibians are cold- 
blooded animals. Their temperature varies with that of 
their surroundings. Amphibians have smooth, moist 
skin without scales. Most of them lay their eggs in water 
or in a moist place. The young, or larvae, breathe by 
means of gills. Frog larvae are called tadpoles or polliwogs. 
Adults usually have lungs, and may breathe with lungs 
or gills. 

Amphibians are divided into three groups. The cae- 
cilians of the tropics are elongated burrowing forms. 
They have no legs. The second group includes the frogs 
and toads. The adults have no tail. Their hind legs are 
long for jumping. Amphibians with tails and legs in- 
clude newts and salamanders. The study of amphibians 
and reptiles is called herpetology. 

Amphibians are also called amphibia, or batrachia. 
The study of amphibians is called amphibiology. 


Newberry Library 


André Marie Ampére 


Scientific Classification. Amphibians make up the class 
Amphibia. The caecilians form the order Apoda. Salaman- 
ders and related forms make up the order Caudata. Frogs 
and toads form the order Salienta. JAMES A. OLIVER 


Related Articles in WorLD Book include: 


Bullfrog Newt Toad 

Frog Salamander Tree Frog 
Midwife Toad Surinam Toad Zoology 
Mud Puppy Tadpole (Chordata) 
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AMPHIBIOUS WARFARE ix the conduct Of nite, 
operations by naval, air, and land forces, The cmn 
amphibious warfare is to seize a land area from ‘wie 
to carry on further combat. In the Pacific during Wag 
War П, a common objecti» amphibious operna 
was to seize island areas on v hich to build advane а 


or naval bases. The invasion 


Saipan із a case № 
The evacuation of the Britis 


\rmy and Allied кй 


from Dunkerque, France, in ı.0, is another exam 

amphibious warfare. In tha: ı ise, naval and ай bes 

effected the withdrawal of woops from a land ажа 
Sea, land, and air forces work closely together ® 


waging amphibious warfare. | his kind of warfare в 
tremely difficult, and requires careful planning as 


preparation. 
Steps in Amphibious Operations. Offices d & 
various forces taking part in an amphibious operate 


firstdecidewhere the invasion landing will be made The 
plan the number and kinds of ships, planes, and te 


that will take part. Even the way in which the vos 
are loaded is carefully worked out so that the troop 
have the equipment they need at the time they nost 

The first step necessary in ап invasion is to gain cx 
plete mastery of the skies over the area. Waves of plss 
from aircraft carriers destroy enemy shipping and beat 
up communications. This process of softening ap 8e 
enemy’s coast sometimes goes on for days. After air bat 
bardment, the big warships begin long-range shelling 
Sometimes parachute troops «yop behind the ene? 


lines to blow up bridges and ¿ut communications 
supply lines. The ground invasion is the last step. Ma 
and amphibious trucks and tanks go ashore unde! 
cover of fire provided by planes and ships. Ot ? 
beachhead is established, the «round troops must 
and extend it, often under heavy enemy counteratt 
Their success depends upon the speed and efficient 
with which they receive equipment and reinforcemos 
Meanwhile, naval vessels stand by to protect the 
ainst attack by air and sea 
но Mae During World War a 
Allies built up great amphibious fleets during % 
War II. American army and navy officers esta 
special amphibious training centers, and СО 
practice landing operations on American and Eng? 
coasts. Factories turned out large numbers of $ 
landing craft that could approach close to the shore 
unload men and vehicles rapidly. Е 
In 1942, 0.5. Marines made the first United Sa? 
amphibious attack, on the Solomon Islan 
phibious forces invaded Sicily, Italy, and France: я 
while, other amphibious forces in the Pacific od 
Japanese outposts. During the Korean War, O° 
Douglas MacArthur led an Allied amphi 
at Inchon. New & 
Modern Concepts of Amphibious Моаи T 
velopments in aerial photography aid d E 
beach approaches. Special equipment 2| ы 
men” to destroy underwater mines and beac ia m 
One of the most important modern aspects © p. 
ous warfare is the use of assault helicopters e ک0 ار‎ 
troops directly from ship to shore. яш 


Related Articles in Wonrp Book include: nding ой 
рое "Troops Dunkerque eer War 
-Day Frogman 


ds. Latet, 22 | 
Mar 
айй | 


аг, 
bious imas | 


United States Marines Receive Amphibious Warf 


AMPHIBOLE, 


ally similar t 


1M vl, is a group of minerals 
xene, but different in struc- 
tant amphibole minerals are 
iblende and tren See also JADE. 
 нсттомс COUNCIL. Зее PEACE 
a Peace 
AMPHION. Sec Ni 
AMPHIOXUS, дл / 
Mall sea animal tha 
ered to be a link be 


итү} 


ic two most 


(Maintain- 


1НК sus, or LANCELET, is à 
s in shallow water. It is con- 
cn the vertebrates and the in- 
cus has no distinct brain, but 
along its back that is some- 


ates. The amp! 
"W а nerve cord run 


American Museum of Natural History 


Ph Amphioxus Is the Lowest Animal Having a Backbone. 
What like . 
» isi ice cord of animals with backbones. 
Bates, the am 1 hard, jointed backbone of the verte- 
This is a Е ape an organ called the noto- 
mack just du rud ос cartilage, found along 
f backbone al il x nerve cord. This primitive form 
Бас than an in Xs t n amphioxus more like a verte- 
s vertebrate. 
Scientific Cla 


= 


tomid, issification. Amphioxus is in the family 
osta ae. A typical lancelet is genus Branchiostoma, 
: LEONARD P. SCHULTZ 


AMPH : 
THEATER, ды fh THEE uh tur, is a round or 


Wal the рё: 

"cater, P с: : > 
Ше in rows. The stage lies in the center, and the seats 
и.“ around it. The Colosseum of Rome is the 


ancient ex А 
any fadi E le: The word amphitheater now means 
Square Garden û ıts stage in the center, such as Madison 
MPHITRIT in New York City. See also COLOSSEUM. 
AMPHITRY, E. See NEnEID. 

9 Greek см am FIT rih айп, was a prince of Thebes 
ing the hes Se He was to marry Alcmene after 
“US came to Xx of her brothers. While he was away; 
tules wag ҮЕ cmene disguised as Amphitryon. Her- 
€ son of Zeus and Alcmene. Iphicles was the 


ın of А 
Amphitry, 
Phitryon and Alcmene. See also HERCULES. 


Training at Kaneohe Bay on Oahu 


AMPHOTERIC COMPOUND. See Can матку (Groupe 
of Compounds) > 

AMPLIFIER. Sce Нюн Fipeumy; RADIO 

AMPLITUDE MODULATION. See Базму Mom 
LATION; Клио (Transmitter 

AMPUTATION, лм pyoe JAT shur 
cutting off a limb, part of a limb, or another part of the 
body. 

Advanced methods of surgery have made amputa- 
tions relatively safe and painless. The part of the body 
to be amputated is thoroughly cleaned and disinfected 
The patient then receives an anesthetic. Surgeons use a 
tourniquet to stop the flow of blood through the large 
vessels of the limb. The soft tissues are cut through in 
such a way that they can be used to cover the end of 
the bone. The bone is cut through, and the large blood 
vessels are tied to prevent bleeding The tourniquet is 
then loosened, and other blood vessels are closed by 
means of forceps and then tied. Under most war condi- 
tions, the wound cannot be closed at the time ol the 
operation because of danger of infection. In such cir- 
cumstances, healing requires many weeks 
which the amputation results from an accident in civ il- 
ian life, the wound can usually be closed. The wound 
is sewed up with fine sutures or surgic al threads. The 
most common dangers to be guarded against are infec- 


hemorrhage, and shock After recovery, the pa- 
Warners Н. Со 


is the process of 


In cases in 


tion, 
tient can be fitted for an artificial limb 

See also ANESTHE: ANTISEPTIC; ARTIFICIAL. LIMBS; 
SURGERY; TOURNIQUET. 

AMRITSAR, um RIT sir (pop. 325,747) is a manufac- 
turing center and the largest city of East Punjab, а state 
in northern India. Amritsar, site of the famous Golden 
s the holy city of the Sikh community. The 
ands in the midst of a pool of constantly chang- 


Temple, 
temple st 


ing fresh water. : 
Hindus and Sikhs live in Amritsar. Many of these 


people work in the city's factori OW hich include steel 
mills, cement plants pinning mills, carpet and silk- 
weaving firms, and factories that manufacture electrical 
and chemical products. ROBERT I. CRANE 

AMSTEL HOUSE. Scc DELAWARE (Interesting Places 


to Visit). 


The Canals of Amsterdam Provide Sheltered Harbors for Small Boats, as Well as a Transportation Network. 


AMSTERDAM, AM stur dam (pop. 858,702; met. area, 
1,150,000), is the capital and largest city of The Nether- 
lands, and one of the chief commercial centers of 
Europe. The rulers of The Netherlands are inaugurated 
in the New Church, built in the 1400’s, although the 
seat of government is at The Hague. The city’s name 
means dam of Amstel, and refers to a dam built there in 
the 1200’s on the Amstel River. 

The color map with the NETHERLANDS article shows 
that Amsterdam lies well below sea level. A well- 
planned series of interconnected circular canals drains 
the city. These picturesque, tree-shaded waterways di- 
vide Amsterdam into numerous islands. About 400 
bridges connect the islands. Nearly all the houses in 
Amsterdam are built on wooden piles, because the 
ground is soft and boggy. 

Activities. Amsterdam is the cultural center of The 
Netherlands. The city supports two universities, the 
world-famous Concertgebouw Orchestra, the City 
Repertory Company, and the State Opera. Notable 
buildings include the Old Church, erected in the 1200s; 
the former Town Hall, which now serves as a royal 
palace; and the house in which Rembrandt lived. The 
Rijksmuseum, Amsterdam’s leading museum, displays 
many of Rembrandt's paintings, including The Night 
Watch, as well as masterpieces by many other artists. 
‘The City Museum of Modern Art has many paintings 
by Vincent van Gogh. The Tropenmuseum contains a 
collection of Oriental art. 

Amsterdam serves as a manufacturing and food- 
processing center. The most important industrial prod- 
ucts include beer, clothing, metal products, printed 
matter, and ships. The city is also a world center of 
the diamond-cutting industry. 'This important industry 
began in Amsterdam during the late 1500's. Other 
industries in and around the city make glass, jewelry, 
linen, liqueurs, machinery, silk, and soap. 

Amsterdam has long been noted as one of the fore- 
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f 
e therlands Information меня 
most commercial ports in the world. The Amsterdan 
harbor faces on the IJ River, an arm of the I Jsselme 
A canal connects the IJ with the North Sea. А саш 
between Amsterdam and the Rhine River was openi 
in 1952. This added further to the city’ пропан 
an inland shipping port. Amste rdam агро z 
phol, serves as the headquarters of KLM, the Duk 


airline. p 
History. Amsterdam was founded abong А 
1 i Je center dur 

city expanded rapidly as a trade center © 


after the Spaniards ® 

ma 
rival, Antwerp, 1n A 
chief mary 


1500's and 1600's, especially 
tured its chief commercial 
During the 1600's, Amsterdam formed the 


for European and East Indian products. It als ured 
‘rench сар! 


also took? 


leading position in world finance. The eal of TH 
Amsterdam in 1795, and made it the cape 
Netherlands. But the seat of government rema! 
The Hague. р 
Another period of rapid expansion be; eloped so 
Many new industrial and housing areas deve d i 
of the city after World War I. German ИЕ M 
the city during World War II, and E de | 
ed the large Jewish population. [he d r, but & 
stroyed the harbor works at the end of the NE ‘develo 
city recovered from this disaster. New wr 
ments grew up west of Amsterdam. By the d indust” 
Amsterdam again ranked as the financial an a 
center of The Netherlands. ў IVER, 507" 
АМО DARYA, ah MOO dahr YAH, R n" 
times called the Oxus River, is a long “2 
Soviet Middle Asia. The Amu Darya 18% 
Pamir plateau, northeast of Afghanistan. 
tance, it forms the boundary between A Is 
Russia. The river then flows northwestwart Суту! Кш 
the division between the Kara Kum and. The M 
deserts. It then empties into the Aral oe js shall” 
Darya is 1,560 miles long. Most of its cours E. 
but small boats sail the lower river. Tero 


gan after 19 


pe 


PILAM yoo lrt. is а charm which is supposed to 


fic power. 1: i: usually worn around the neck 
st the wearer Irom harm. It may be a metal or 
ment. Somctimes it is a bag or package that 


ily powerful object. Early peo- 
ı the value of amulets. Many 
See also SUPERSTITION (Pro- 


ш some suppos 
d strong! 


Wirsox D, Waris 
АН von sun, ROALD (1872-1928), а 
er, discovered the South Pole 
« left Norway in 1910 aboard his 
. ved at first to reach the North 
"drifting with ‘he ice floes in the Arctic seas. 
he was abo: to sail, he learned that Admiral 
Peary hac arrived at the North Pole (see 
ERT Epwis). Amundsen changed his plans 
south to the Antarctic. In January, 1911, 
in the Bay o! \Vhales and pitched camp at the 
great ice barrier. Explorers trying to reach 
ith Pole had to cross this barrier, yet crossing it 
ways proved impossible. 
expedition had enough food and fuel to last nine 
Or two years. After building their base camp on 
p, the explorers set up three advance bases 
ts for supplies farther south. Then the long win- 
d in. Amundsen and his men made themselves 
le and waited 
$ South Pole. In October, when spring came 
Antarctic, Amundsen and four companions 
inland across ihe ice. They had four sledges 
by dogs. They traveled much of the time across а 
plain, or plateau. T'he plain was 11,000 feet high 
‘Was crisscrossed by dangerous cracks in the ice. On 
ember 14, Amundsen’s observations showed that 
little group had reached the South Pole. Before 
^ 


ч 


Arctic norm 
POLE „. 
+ 


AMUNDSEN, ROALD 


leaving, they set up a tent with the Norwegian flag over 
it as a marker. The British explorer, Robert Falcon 
Scott, and his two companions found the marker a few 
weeks later, just before they froze to death (see Scorr, 
Ковект FALCON). 

Other Achievements. Amundsen was bom on July 
16, 1872, in a village near Oslo, Norway. He quickly 
turned to the sea after army service. In 1897, he made 
his first cruise in Antarctic waters. But it was the far 
north that first attracted him. He was a careful planner 
and an expert surveyor. In 1903, he made observations 
which helped scientists locate the North Pole. On that 
same voyage, he discovered the Northwest Passage. 
Explorers had tried since the 1500's to sail north of 
Canada from the Atlantic Ocean to the Pacific. Amund- 
sen became the first explorer to succeed (see North- 
wesr Passace). He also navigated the Northeast Pas- 
sage between 1918 and 1920. The passage had been 
discovered 40 years earlier but never fully charted. 

Amundsen and Lincoln Ellsworth, an American ex- 
plorer, crossed the North Pole by dirigible in 1926, going 
from Norway to Alaska. Their pilot on the trip was 
Captain Umberto Nobile. Nobile organized an expedi- 
tion of his own to the North Pole two years later, but 
disaster overtook his enterprise. For six weeks, Nobile 
was believed dead. Amundsen commanded one of the 
rescue parties organized to find him. It was Amundsen's 
last expedition. He was lost in the wastes of the Arctic 
while flying in an airplane with five other men. How he 
and his companions met their death will probably never 
be known. А short time later, Nobile was rescued (sec 
NOBILE, UMBERTO). Ейлхкилх L. Fonn 

See also ANTARCTICA (picture). 


The Northwest Passage, which Amundsen discovered, 
and also his air route across the North Pole, left, were 
important scientific contributions. He discovered the South 
Pole, below, in 1911, after many hardships. 


Pacific 


AMUR RIVER 


AMUR, uh MOOR, RIVER is a stream in eastern Si- 
beria, formed Бу the joining of the Argun and Shilka 
rivers. The Amur is about 2,700 miles long. It flows east 
al the r rn boundary of China and then turns 


1 into the Khabarovsk Region of Russia. The river 


( 8 into t 
Okhotsk. The broad valleys of the Amur and its branches 


r about 770,000 square miles. The branches include 


the Ussuri, Sungari, Zeya, and Bureya rivers. Large 
boats operate on the Amur for most of its length from 
April to November. The cities of Khabarovsk and Kom- 
located on its banks. Both of these cities 
have railroad connections with the port of Vladivostok 
to the south. The Chinese call the Amur the Heilung 
Kiang, or Black Dragon River. See also River (picture, 
Longest Rivers THEODORE SHABAD 


AMUSEMENTS include many activities that entertain 
people or provide recreation for them. There are various 


somolsk are 


ways to group amusements. Many persons would regard 
a baseball game played before a crowd of thousands as 
a public amusement, and would consider one man swim- 
ming at a public beach to be a private form of recrea- 
tion. By this standard, amusements include any kind of 
performance before an audience, regardless of whether 
it is a television or radio program, a motion picture, a 
big 


ague baseball game, a concert or play, or a parade. 

Amusements can also be classified by how much part 
an audience takes in them. Many persons enjoy watch- 
ing baseball, football, basketball, or soccer contests, but 
could not take part in such strenuous sports themselv. 


Others find just as much enjoyment playing golf or 
bowling as they do in watching a good game. Many 
persons who enjoy attending concerts or watching plays 


The Merry-Go-Round, a Favorite Amusement of Children, 


* Sakhalin Gulf, an arm of the Sea of 


also find pleasure in | 
singing in a chorus, 


group. Hobbies attract 
every year, and the numlx 
Amusement parks, 
tions provide another f 
go to them for entertainm: 
“work” themselves. Libra 
of the world’s great treas 
Baseball, football, and 
the most popular spectat 
Soccer and ice hockey dr 
People in many countries {а 
and international competi 
automobile racing, and te: 
are favorites in | 
of the most popular spec 
Mexico, and some Latin Ап 
cockfighting also draw crow 


and soccer 
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Gives Imaginative Youngsters a Lifelike Pony 
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RANS OF WORLD War 


rans 


It was founded in 
1947. Its major 
d peace, to preserve the 
help the veteran help him- 
10,000 members and about 
nited States. 


gress in 


i It has head- 
aters in Washir ).( 


Vento J. Wotrsonx 

AMYL ACETATE. Soo BANANA Ou 
AMYLASE. Sce I 
AMYLOPSIN. Sex EATIN 
AN TOSTAL, or IRELAND AT HOME. Sce IRELAND 
Vay of Life 
ANABAPTISTS, BAP tists, are members of a 

estant religious hat flourished during the 
Ws. They believes baptizing believers only, and 


nfants. People | them Anabaptists, or “re- 
rebaptized all who joined 
voluntary church member- 
aration of church from state 
simple and pious and some 
All were bitterly persecuted 

ic countries. Their movement 
Germany, and The Nether- 
vives today indirectly in the 
» Mennonite faiths. See also 


s,” because 
They also be 

and in comple 
Most Anabaptists 


ned gifts of prop 


Protestant and ( 


каз active in Switze 
Their traditi: 
tist and direct 
lurrisrs; MENNONIT! 

АМАВА$. Scc | Body Organs). 

ANABASIS. Sec X: soPHON. 

ANABLEPS, or FOUR-EYED FISH, is a small fish of 
ical America th: 
woject part wa 
eye can see for sc 
half, different in 


част water. 


WixrRED E. GARRISON 


ims at the top of the water. Its 
to the air. The upper half of 
distance through the air. The 
structure, allows the fish to see 


vers Classification. Anableps belongs to the fam- 
lepidae. It is c ified as genus Anableps, species 
А LEONARD P. SCHULTZ 
e also Fisu (picture, Unusual Fishes). 
NABOLISM. See METABOLISM. 


wat 
The Anaconda is the lorges! South American woke. И moy be 
more than 30 feet long ond is rivaled in size only by the retic- 
vlate python of Southeastern Asio ond the Philippines 


ANACONDA, ax uh AALS 
kinds of large snakes found in tropical South America 
Anacondas are One 
anaconda grows to a length of more than 30 feet 


duh, is the name of two 


kind of 
But 
all adult anacondas are more than 20 feet long. No 
other South American snake approaches this length 

Anacondas have olive-green skin, often with many 


also called water boa 


black rings or spots. These snakes live near water often 
swimming in rivers. They bear live young 

The principal foods of anacondas are birds and small 
mammals. Anacondas kill their prey by wrapping their 
coils tightly around them to keep them from breathing 
But, like other snakes, anacondas defend themselves 
from enemies by biting. Their many teeth can inflict 
deep wounds, but these wounds quickly heal. Only the 
larg 

Scientific Classification. The anac ondas are in the 
family Boidae. They are classified as genus Eunectes, spe- 
cies murinus and notarus Curroay М. Port 


See also Вол CONSTRICTOR; PYTHON. 


anacondas ever attack large mammals. 


Snake Hunters Wrestle with a Huge Anaconda While Trying to Remove It from а Jungle River in South America. 


Sid Latham, courtesy of Outdoor Life 
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ANACONDA 


ANACONDA, Mont. (pop. 12,054; alt. 5,290 ft.), 
is one of the world's leading copper- and zinc-smelting 
cities. It also produces great amounts of phosphate 
fertilizer. The city lies in southwestern Montana, 25 
miles northwest of Butte. For location, see MONTANA 
(color map). Ore taken from mines at Butte is shipped 
to Anaconda for smelting. The name Anaconda came 
from the Anaconda Mine in Butte. Executives of the 
copper industry founded the town in 1883. The first 
settlers included Irish and Balkan workers. The county 
seat of Deer Lodge County, Anaconda has a mayor- 
council form of government. An annual winter sports 
carnival is held there in January. Юохлір Н. WELSH 

ANACONDA COMPANY is one of the largest min- 
ing and smelting companies in the United States. 
It also operates properties in Canada, Mexico, and 
Chile. Anaconda and its subsidiary companies mine. 
smelt, and refine such metals as copper, lead, zinc. 
uranium, aluminum, manganese, cadmium, gold, and 
silver. It also manufactures and distributes copper and 
copper-alloy products, aluminum products, fertilizer, 
and chemicals. A subsidiary company is a leading 
producer of bare and insulated copper and aluminum 
wires and cables. 

The company was organized in Montana in 1895 
under the name Anaconda Copper Mining Company. 
Marcus Daly, who first developed large-scale copper 
mining in Butte, Mont., was the main founder of the 
company. In 1955, it officially shortened its name to 
‘The Anaconda Company, because of the many other 
metals and products it manufactures in addition to 
copper. Its headquarters are located in New York City. 

See also MaNuracrURING (table, 100 Leading U.S. 
Manufacturers). 

ANACREON, ил NACK ree ahn (572? в.с.- ? ), a 
Greek lyric poet, made wine and love his main themes. 
Little of his work has survived. Most of the so-called 
Anacreontics, popular in the 1700s, are imitations. The 
tune of an old drinking song about him, “Anacreon in 
Heaven," was adopted for “The Star-Spangled Ban- 
ner." Anacreon is sometimes called “the Teian bard” 
because he was born at Teos, in Ionia. 

ANAEMIA. See ANEMIA. 

ANAEROBE. See Bacrerta (Movement). 

ANAESTHETIC. See ANESTHESIA. 

ANAGRAM, AN uh gram, is formed by taking the 
letters in a word or phrase and rearranging them so 
that they spell another word or phrase. The term 
comes from the Greek word meaning to transpose letters. 
The new phrase is often related to the original. For 
example, the letters in the phrase French Revolution 
may be rearranged to spell violence run forth. This ana- 
gram contains all the letters of the original phrase and 
also describes the Revolution. Similarly, the anagram 
they see becomes the eyes; paid me every cent becomes re- 
ceived payment; and can ruin a selected victim becomes 
circumstantial evidence. 

Making anagrams was popular in the ancient world 
and during the Middle Ages. Literary men in more re- 
cent times often put their family names into anagrams 
and used them as pen names. Many puzzles are in the 
form of anagrams. 

See also Acrostic. 
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WALTER Н. HOLZE 


ANAHEIM, Calif. (pop. IU! 
dential and light-industrial « 
city in Orange County. И | 
Los Angeles, and 16 miles froin 
CALIFORNIA [color map|). 

Anaheim's population in 
persons, or over 600 per cent 
industries include aircraft, aui 


184; alt. 160 ft) awe 
is the oldest and шуу 
28 miles southeast у 
the Pacific Ocean ie 


ased by nearly Wm 
m 1950 to 1960, Ма» 
motive, electronics, asl 


engineering plants. Dairies. сес farms, and large gas 
of Valencia oranges surround the city. Several Anales 
plants pack citrus fruits. 

Disneyland, an amusement park, occupies 16) as 
in Anaheim. It draws over 5.000,000 visitors a усш к 
the city (see Disney, "Wars" [picture]. An ansa 
Halloween Festival, begun in 1923, attracts 200 


visitors. Knott's Berry Farm 15 another attraction. 

Anaheim was founded in 1857 by a group of fame 
forty-niners from San Francisco (see Fogrv-Nixi й 
has а council-manager government, 

ANALGESIC, an al JEE sik, is a substance thal e 
lieves or prevents pain without causing unconscious’ 
or completely deadening the nerve centers, Some an 
вес drugs are bromides, aspirin, morphine, ante 
rine, opium, and belladonna. |! hese drugs have sepan 
articles in WoRrp Book. Scc also ANODYNE. 

ANALOGOUS STRUCTURES. See Номой 
STRUCTURES. 

ANALYSIS. See CRITICISM: l'syCHOANALYSIS. 

ANALYTICAL CHEMISTRY. Sce Cremistey (Kin 

ANANDA MAHIDOL. Sec Гнлшлхо (After Wodi 
War I). 

ANANIAS, ax uh NI us, was a member of the eat 
church at Jerusalem. His story is told in Acts 3 8 т 
Bible. He and his wife Sapphira brought money to the 
church treasury. They said it was the whole pay? 
for land they had sold. But it was only part. They wet 
struck dead because of the falsehood. 

ANAPESTIC METER. See METER. 

ANARCHISM, AN ur kiz’m, is a belief that every 8 
of regulation or government is immoral, and that ® 
straint of one person by another is an evil which must 
destroyed. Anarchism comes from a Greek word 98 
ing without a chief or head. 

Anarchism ih back to ancient times. The legen 
of many countries tell of a “golden age” of fre 
which preceded organized governments. Ana 
also appeared among early Christian groups: T 

Later anarchism proposed a social orga? ok 
based on common ownership and free 481 iol 
but its disciples differed among themselves m me 
and forms. Pierre Joseph Proudhon of Franco 
called the father of anarchism, became the first to к 
anarchism а mass movement. His philosophical imd 
dividualistic, anarchism urged the willing оры 
free men without any regulation ог gover ui ri 

Terroristic anarchism began under the leader к 
Mikhail Bakunin (1814-1876) in Russia di jy 
1800's. Followers of this type of anarchism be А 
the destruction of the government by м 
ror. They thought that land and other means? P diss 
tion should be owned in common. Many m 
throughout the world resorted to revolution a at the? 
sination in the belief that terror would correct got 
thought to be evil. They murdered heads 9 pr 
ments, including Czar Alexander П of Russia, 
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of Austria, and President William McKinley 


a the United States \tter the death of McKinley, the 
{5 government разу a law barring anarchists from 
gearing the country 

Amamhism under te leadership of Prince Peter 
Kropotkin (1842-1021 o! Russia, during the late 1800's, 
жашха a more ric communistic form. Kropotkin 


nethods of Bakunin, but he also 
tive type of communism. Under 
c state would be eliminated and 
d be built on the communes, or 
plage communities, which had existed in feudal Russian 
xey. Each commune would be a self-sufficient group. 
The strength of anarchism declined throughout the 
word in the 1900’s. Anarchists played an important 
part in the Spanish Civil War of 1936-1939, and are still 
active in Spain. WILLIAM EBENSTEIN 
See also COMMUNISM: NIHILISM; PROUDHON, PIERRE 
Journ; Sacco-Vanze ттт CASE; SOCIALISM. 
ANASARCA. Sce Dropsy. 
ANASAZI. See INDIAN, 
Indians). 
ANASTASIUS is ihe name of four popes of the 
Roman Catholic Church. Their terms were as follows: 


кусса the terrorist! 


opposed the authori: 


kindof anarchism. | 
ibe future society wi 


American (Southwest 


Anastasius |, Saint (399-401) 
Anastasius |1 (496-498) 
Anastasius 111 (911-913) 
Anastasius IV (1153-1154) 


Saint Anastasius | condemned а number of errors of 
the eminent Greek writer, Origen (see ORIGEN). 
Anastasius И ruled on heresies. He said sacramental 
acts of certain priests were not valid, and condemned 
the idea that parents 1ı ansmit souls to their children. 
Anastasius Ш helper! settle German church divisions. 
Anastasius IV is known chiefly for his policy of rec- 
"ling the emperor, Frederick Barbarossa, with the 
Surch (see FREpER1cK 1). Tuomas P. NEILL 
ANATAHAN, л nah tah HAHN, is a steep-sided, 
§prely wooded volcanic island in the northern Mari- 
3na Islands. It lies about 60 miles north of Saipan. For 
tion, see Pactric Ocean (color map). Peaks at the 
cast and west ends, on each side of a dormant crater, 
tach heights of 2,343 and 2,585 feet. Anatahan is about 
miles long and two miles wide. 
* are few landing places along its 15 miles of 
€ line. United States forces captured Anatahan 
AN, World War II. Epwin H. BRYAN, JR- 
о ТЕМА. See EXCOMMUNICATION. ч 
the TOMA, лу иһ ТОНІ. yuh, was the name given in 
T 900% to the part of the Middle East that is now 
“Key. Its boundaries were roughly those of Asia 
E. The main plateau of Asiatic Turkey is called 
А сат Plateau. See also Asta MINOR. 
srun OMY: ий NAT oh mih, is the study of the 
‘ure of plants, animals, and man. The term comes 
Че of, Greek words meaning (о cut up, because knowl- 
Brocton was first obtained through dissection. 
complex, © structure of the bodies of man and animals is 
тас an, Scientists divide anatomy into many branches. 
Д vid is the study of structures that can be 
1 logy, i the unaided eye. Microscopic anatomy, OF 
‘Com УУР the study of tissues by means of microscopes. 
different. anatomy compares the structure of the bodies 
a it de animals. Embryology is the study of the body 
Velops before birth. 


ANCESTRY 


Human anatomy includes the study of the structure 
of the skeleton, muscles, nerves, blood vessels and 
the various organs of the human body. A knowledge of 
the structure of the human body is essential for an 
understanding of its function in health and disease. The 
physician must know the structure of the part of the 
body he expects to treat. The physical education 
teacher should know how the body is built if he is to 
carry out his duties properly. 

In ancient times, men believed that the dead body 
was a sacred thing. Cutting it up ranked as a serious 
crime. After 400 B.C., the Greeks permitted ап occa- 
sional dissection. The physician Galen, about a.D. 100, 
described many anatomical structures. But he based his 
work mainly on dissections of animals and observation 
of injured gladiators, After a.D. 1300, dissection and 
anatomy became a recognized part of medical educa- 
tion in western Europe, A limited number of human 
dissections were allowed each year. In 1543, Andreas 
Vesalius published his classic work on anatomy, which 
was based on human dissections. Since then, steady 
progress has been made and discoveries such as that of 
William Harvey on the circulation of the blood became 
possible. 

Because of present knowledge, the surgeon operates 
on every part of the body. A pupil in grade school who 
has pictures and colored drawings of the body can know 
more about the structure of the human body than did 
the wisest of the early Greeks. Cant С, Franca 

Related Articles. See the ANATOMY AND PHYSIOLOGY 
section of the READING AND Stupy Слов for a detailed 
list of references related to anatomy. See also the Trans- 
Vision three dimensional color pictures that appear 
with the Husan Вору and Froe articles. See also the 


following articles: | 

Embryology Histology 

Galen Physiology 
Harvey, William Vesalius, Andreas 


ANAXAGORAS, лу ak SAG oh rus (500-428 n.C.), 
was a famous Greek philosopher. He taught that all 
objects in nature arc composed of tiny “seeds” or 
particles, which contain the qualities we perceive in 
things. A kind of cosmic mind causcs these “seeds” to 
combine to form each object, and later to separate 
when the object changes or is destroyed. Anaxagoras 
was born at Clazomenae in Asia Minor. He taught in 
Athens for 30 years. His pupils included Euripides, the 
dramatist, and Pericles, the statesman. Lews M. Hawwoso 

ANAXIMANDER. Scc BIOLOGY (History). 

ANCESTOR WORSHIP is a person's reverence for the 
wisdom and leadership of the dead members of his 
family. The ancient Greeks and Romans worshiped 
their ancestors. Such worship is still common in China, 
India, Japan, and parts of Africa. 

Small pillars called ancestral tablets are 
usually set up. Incense or rice-paper is often burned 
before them, and living members of the family kneel as 
ata shrine. But the tablets are not worshiped in the way 
that idols are. The family only honors the spiritual 
wealth and wisdom of its ancestors. Ancestor worship in 
such countries as China helps keep the family closely 
united. Sometimes it has stronger binding power than 
love of country. Grorcr NOEL MAYHEW 

ANCESTRY. Sce GENEALOGY. 
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ANCHOR 


Fluke 


Reprinted from The Lamp, Standard Oil Co. (N.J.) 


А Stockless Anchor, such as that above, stored on 
a tanker, is the most common type used on large ships. 


Richard M. Robinson 
A Cement-Can Anchor can be used to keep a fisherman's 
rowboat from drifting in a smooth lake or stream. A length of rope 
attached to an eye on the anchor connects the can to the boat. 


The Anchors of an Aircraft Carrier 
may weigh as much as 40,000 pounds 
each. Their size is shown by the man paint- 
ing the anchor on the right, Normally, 
the anchors are pulled tight against 
openings in the bow called hawsepipes. 


HOW AN ANCHOR WORKS 


Anchor Chain 


Ocean Bottom 


ANCHOR, ANG kur, is a heavy hooked weight ofise 


or steel which is used to hold a ship or a boat in phe 
The ordinary anchor has a vertical bar, or sh ft, wid 
two hooks, or flukes, at the lower end. Near the 

crosspiece, or stock. А rope or chain fastens to а n 
the top of the anchor. When the anchor is lowered, a 


fluke catches in the mud. То veigh anchor is to pd 
up the anchor. 


Large ships carry two or more heavy anchors, A bæ 
tleship anchor usually weighs more than 20,000 рош 
These anchors must be pulled up by stcam-operaisi 


winches. Small boats can be held in place by a ms 
room anchor, which is a heavy weight without hooks 

Anchor chains are made of special, high-grade sied 
The size of the chain depends on the weight of d 
anchor. On ships, the anchor chain is stored in a da 
locker. One end of the chain leads out on deck, throug 
a hawsepipe, or opening in the vessel’s bow, andi 
attached to the anchor. When a ship is underway, № 
anchor rides against the hawsepipe. 


о, or cal 


standard 011 C 
Jon Brenneis, courtesy Standard 


"TJ 
dig into 
An Anchor Holds a Ship in Place when the flukes поб 


ocean bottom. The weight of the chain also helps. jer dept 


ship uses a scope, or length of chain, six times iU 


Ж: ANCH 


3 
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Anchorage Lies in the Shadow of the Chugach Mountains at 


E onc, Alaska (pop. 44,237; alt. 118 ft), the 
United na УЙ city, за northern defense center of the 
headquart ее Nearby. Fort Richardson houses the 
ш M the United States Army, Alaska. The 
Rimendort ^ шай has its headquarters at nearby 
Am, a bran k roo Base. Anchorage overlooks Knik 

ЙЫ: c of Cook Inlet (see ALASKA [map]). | 
E) сЕ ranks high nationally in air traffic. The 
роон airports, Merrill Field and 
Port serves a a: mational Airport. International Air- 
Vanspolar is a base for flights to the Far East and for 
and Asia allie North America and Europe 
more dish horage is the trade and service center for 
Methodist Uni thirds of Alaska's population. Alaska 
һе city Menace opened at Anchorage in 1960. 

Anchora a council-manager form of government. 
the ja Ta founded in 1914 as the headquarters 
that suppl ў аи, Its пате derives from the fact 
anchored Аы ape bringing material for the railroad 
Which the due ihe railroad-construction camp from 
A CHOVY. Brew: "т LvMAN E. ALLEN 
ishes related | an CHO vih, is the name of several small 
Ves in the me the herring. The best-known species 
ong, but has editerranean Sea. It is only a few inches 
Southern RN шш flavor pleasing to some people. 
Canned саа countries export large numbers of 
Northern an ны kind of anchovy, called 
chovy, lives off the west coast of North 
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Hewitt's Photo 


the Head of Cook Inlet in Southern Alaska. 


America. It is 4 to 7 inches long, and is caught in nets. 


belong to the 
anchovy is genus 
LEONARD P. SCHULTZ 


Scientific Classification. Anchovies 
family Engraulidae. The Mediterranean 


Engraulis, species encrasicholus. 


d or Made into a Paste. 


Anchovies Are Canne 


ANCHOVY PEAR is the edible fruit of a tall West 
Indian tree of the same family as the Brazil nut. The 
tree has glossy leaves 2 to 4 feet long, and fragrant 
yellow flowers. The plant produces oval fleshy fruits 
that grow 2 to 3 inches long, with eight grooves on its 
brown skin. The fruit is usually eaten pickled. 

Scientific Classification. Anchovy pears belong to the 


family Lecythidaceae. They are genus Grias, species cauli- 
flora. LEO Roy TEHON 
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ANCIENT CIVILIZATION 


ANCIENT CIVILIZATION is the way of life that began 
nearly 6,000 years ago in the Middle East, and lasted 
until the A.D. 400's. It included the cultures of Egypt 
and Babylonia, and those of the Hittites, Phoenicians, 
Arameans, Hebrews, Assyrians, Medes, Chaldeans, and 
Persians. Also considered part of ancient civilization 
were the Aegean and Etruscan cultures, and the classi- 
cal civilizations of Greece and Rome. Ancient civiliza- 
tion ended with the collapse of the Roman Empire 
about A.D. 476. But it greatly influenced our present- 
day Western civilization. 

Other early civilizations developed and flourished in 
India, China, and among certain Indians of North and 
South America. But these cultures did not contribute 
directly to the mainstream of Western life, and are not 
considered part of ancient civilization. 

Men lived on earth for thousands of years before they 
became civilized. During the Old Stone Age, they lived 
by hunting, herding, and gathering wild plants. In the 
New Stone Age, they learned to grow their own food. 
Then they settled together in villages and developed 
governments. Metal came into wide use during the 
Bronze and Iron ages. Many scholars consider that 
civilization began with the establishment of cities and 
the invention of writing. For the story of early men and 
the development of civilization, see CIVILIZATION; PRE- 
HISTORIC МАМ. 


Aspects of Ancient Civilization 


The ways of life that made up ancient civilization 
varied greatly, depending on the era, the region, and 
the people. But some important characteristics can be 
compared with ways of life today. In some respects, es- 
pecially technology, ancient civilization, though de- 
veloping new methods, seemed content to keep them 
for hundreds of years without change. This seems espe- 
cially true of such features as power, tools, and methods 
of transportation. In other respects, especially the arts, 
men of the ancient world seemed to be continually ex- 
perimenting. Each civilization made distinctive con- 
tributions of its own, many of which were of lasting 
beauty and importance. 

Power. Ancient civilization depended on large 
amounts of manpower. When each man used his own 
manpower as he pleased, the group or tribe could not 
accomplish much. Early man wanted few things. When 
he had enough to eat for the day, he quit working. Only 
a few unusual men could think enough to desire things 
that did not yet exist. These men developed slavery, the 
driving force of ancient civilization. Slavery furnished 
the large amounts of power necessary to carry out the 
hopes and dreams of imaginative and farsighted men. 
By the time Greek civilization reached its height, men 
had become so used to slavery that no one wanted to 
find other ways of getting work done. Hero of Alexan- 
dria invented a steam engine about a hundred years 
before the Christian era. Men called it an interesting 
toy and forgot about it. 

"Through the years, ancient peoples did learn to make 
use of animal power and simple machines. Oxen served 
as beasts of burden, and to pull plows. They also 
tramped out grain and pumped water. Horses came 
into use in Mesopotamia and Egypt after 1750 в.с., but 
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only to pull chariots. The Carthaginians of North №, 
used some elephant power, апа the Romans develeri 
war engines that worked by weights and levers, Rae 
currents provided a little power in floating barges а 
boats downstream, but a man with a pole did my 4 
the work. Most activities still called for a great deal d 
manpower. Ancient civilization may be said to ho» 
rested on the straining backs of slaves. 

Tools. Ancient civilization inherited most of its is 
portant tools from prehistoric times. Men used the a 
the awl, the chisel, and the needle long before the daa 
of written history. Such weapons as the bow and ame 
the spear, and the dagger were also used in the Sus 
Age. So were edged knifelike tools for scraping the skis 
from which people made their clothing. 

The potter's wheel and the loom probably appear? 
during the New Stone Age. Other tools common ina 
cient civilization probably date back to the same peri 
or shortly afterward. They include the farmer's plow 
flail, and hoe; and the craftsman’s chisel, saw, file, asd 
hammer, 

Even such great monuments as the pyramids wer 
built with simple implements. But ancient civilization 
did improve on many implements. Pointed sticks gat 
way to wooden plowshares, and these to iron plows 
True knives and swords replaced those made of sto 
after the development of metals. 

Transportation. Ancient civilization brought several 
changes in transportation, but did not improve greal 
on them after their introduction. Most important wë 
the wheel, which probably originated in Mesopotam 
Sumerians developed the chariot, drawn by donkeys 
Their neighbors, the Kassites, began using horses fo 
this purpose about 1750 в.с 

Ancient peoples, possibly the Egyptians, develops 
seagoing ships for travel on the Mediterranean Sea 
beyond. The people of Crete and Phoenicia introduc 
sails. 


However, the Romans were still using chariots E 
the days of the Empire. Huge fleets of galleys sal the 


the Mediterranean, but still depended mainly on 
rowing power of slaves. 
The Ans. Ancient civilization made great prog 
in architecture. The Egyptians solved many pro 2 
related to moving and lifting huge blocks of ie Nik 
built impressive temples and pyramids along t nd de 
In Mesopotamia, builders worked with brick, je 
veloped the important principle of the arch. whose 
architecture reached its peak with the Greeks icity 
temples and other buildings had a classic iussi 
still copied by architects. Roman builders, icona 
more in a massive appearance, often worked y | vault 
These builders exploited the possibilities of 0 
and the dome. 
In sculpture, ancient civilization а! sty 
contributions. Most Egyptian sculpture was Assy 
and achieved an effect of strength and majesty: was aM 
sculpture, the best in the Mesopotamian ale» "cg 


any 
made m 
so лей, 


: ansion. OF 

formal, but gave a sense of motion and d jifelibe 
imitate nature 1 % 

sculptors were the first to imitat in the 3 


way. By the time of Alexander the Great; great 
B.C., they had given the world some О 
masterpieces of all time. 

The art of making pottery reached 
ment in many areas of the ancient world. 
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GAVE TO MAN 
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ANCIENT CIVILIZATION 


excelled in this art, and the vases of Crete and Greece 
often achieved breath-taking loveliness. 

Artists of ancient times produced paintings mainly 
as decorative elements, rather than as independent 
works of art. In Egypt, the dry climate has preserved 
colorful paintings on the walls of temples and tombs. 
They are bright and lively, and tell much about how 
the ancient Egyptians lived. All the paintings of ancient 
Greece have been lost. However, from descriptions 
given by writers of the time and copies made by later 
artists, we know that the paintings by СтееК artists were 
vivid and skillful. 

Ancient civilization produced some of the greatest 
literature of all time. Babylonian epics contained stories 
of the creation of the world, and of a great flood. The 
Old Testament of the Hebrews ranks as a literary mas- 
terpiece. Greece has given us Homer's Iliad and Odyssey; 
the tragedies of Aeschylus, Sophocles, and Euripides; 
the comedies of Aristophanes; and the philosophical 
writings of Plato and Aristotle. Great Roman literature 
includes Virgil's Aeneid and the great amount of poetry 
written during the Augustan Age. 


Our Heritage from Ancient Times 


Our greatest gifts from ancient civilization are ideas 
and ways of doing things. We are indebted to the Egyp- 
tians and Babylonians not so much for their calendars 
as for the sound principles of measuring time upon 
which they were based. We have no use for the alphabet 
of the Phoenicians, which had no vowels. But this kind 
of alphabet, improved by the Greeks and Romans, 
forms the basis of our written language. The Greek 
ways of choosing public officials would not suit us at all. 
But the Greek idea that ordinary men, rather than kings 
or pretended gods, can and should be rulers is one of our 
most priceless possessions. Our schools differ greatly 
from those operated by the ancient Greeks. Yet teachers 
throughout the world today rely on the Socratic 
method of teaching. 

In several cases, ancient civilization has given us an 
actual thing rather than an idea. The intricate number 
system of the Babylonians, which combined the decimal 
system and counting by 60's, is still used, as in telling 
time. The geometry of the ancient Greeks is still studied 
in today's schools. Ancient peoples also passed on their 
knowledge of astronomy and mathematics, and of vari- 
ous mechanical principles, such as the lever and the 
screw. But most scholars feel that these specific achieve- 
ments are probably not so important as the ideas left 
by ancient civilization. 

Law. The oldest known code of laws is that of Ham- 
murabi, who ruled Babylonia about 4,000 years ago. 
Men had to obey these laws without question, because 
the sun-god Shamash was supposed to have given them 
to Hammurabi. Some of these laws would seem strange 
to us. They treated rich men and poor men differently, 
sometimes favoring one class and sometimes the other. 
But the laws that fixed price ceilings and set minimum 
wages would seem familiar. Hammurabi's laws were 
a blessing to rich and poor alike, because they let a 
person know where he stood. Without written laws, 
men were at the mercy of a ruler’s whim. 

The Greeks and Romans had a different way of get- 
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ting their laws. Among these peoples, laws were 


not by a god or king, but by all the Citizens. }ш & 


cided in each case whether a man had broken the lys 


It is from the Greeks and Romans that we receive as 
ideal of government that conforms to laws, not to de 
whims of individuals. The Greeks and Romans alè 
held that all men were equal before the law, anda 
were considered innocent until proved guilty. A by 
principles of common law, such as “Ignorance of & 
law is no excuse," or “The law is not concerned v 
trifles,” come to us unchanged from the way they we 
applied in Rome. But these principles are not o 
sidered so important as the idea of having laws wid 


everyone should obey. 


Religion and Ethics. The great achievement of æ 
cient civilization in religion came from the Hebrew 
Early Hebrews thought of Jehovah as the national gi 
of Israel, and boasted that he was stronger than othe 
gods. But the prophet Amos told them that there wa 
only one God for the whole world. Later prophets came 
to see Him as the God of all peoples. The Hebrews wer 


monotheists, or believers in one God. 


The idea of one God is at the heart of Judaism ax 
Christianity. The gods of Egypt, Babylonia, Greet 
and Rome had been thought of as beings much litt 
men, with human desires and purposes. But they we 
supposed to have more power than men and to use ils 
power as they pleased. The Hebrews first brought ой 
world the idea of righteousness as а part of теа 
Other ancient peoples said fearfully, “Anything the 
gods do is right, however cruel or unfair." The Hebrew 
said, “We can depend upon God to do only what® 


right.” Amos went further and declared that ( 
just. Hosea pointed out that God was also merciful. 
Psalmist spoke of God as a loving Father. — 
Other ancient civilizations helped mold our id 
right and wrong. One of the Ten Commandments 
against telling a lie that will harm someone. The 
that all lies are wrong probably originated Me 
Persians. The Romans developed this idea, as Wê 
the ideas of patriotism and duty to one’s wi 
family. One of the Roman ideals was that of Чу! 


eas 
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God we 
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ANCIENT MARINER, RIME OF THE, is a poem written 
я Taylor Coleridge іп 1798. An 
ling guest to tell him his story. 
ghtlessly shot an albatross that 
ireless act toward one of God's 
«s was harshly punished. His shipmates died of 
and the mariner had to sail alone. He finally felt 
ve for all living things come into his heart and the 
„ was lifted. His punishment was to retell his story 
e rest of his life. By his example, he was to teach 
ve and reverence for all God’s creatures. This poem 
nsidered a masterpiece. See also ALBATROSS; COLE- 

DGE, SAMUEL TAYLOR GEORGE Е. REYNOLDS 

ANCIENT ORDER OF FORESTERS. See FORESTERS, 
ANCIENT ORDER OF. 

ANCIENT ORDER OF HIBERNIANS IN AMERICA. 
Set HIBERNIANS IN AMERICA, ANCIENT ORDER OF. 

ANCIENT ORDER OF UNITED WORKMEN. See Fra- 
TERNAL Society (History). 

ANDALUSIA, лу duh LOO zhuh, or ANDALUCÍA, is 
the name of a lovely mountain and plains section of 
suthern Spain. For location, see SPAIN (color map). 
Spain divided it in 1833 into the provinces of Almeria, 
Granada, Jaén, Málaga, Cádiz, Córdoba, Huelva, and 
Silla. Andalusia covers about 33,800 square miles, an 
arca slightly smaller than Indiana. The population of 
547,244 is predominantly rural. Seville is the ancient 
capital, Andalusia is known for its sunny Mediterranean 
dimate, its Sierra Nevada mountains, and its fertile 
farms, It produces some of the best fighting bulls in the 
world. Its gypsies are famous. 

See also SPAIN (Germanic Era). 

ANDAMAN ISLANDS are a group of five large and 
many small islands in the Bay of Bengal. They have an 
area of 2,508 square miles, and a population of 19,000. 
This group, with the Nicobar Islands, form a territory 
of India. For location, see INp1A (color map). 

ANDAMAN SEA is the section of the Bay of Bengal 
P lies east of the Andaman and Nicobar Islands. 
or location, see ГурлА (color map). Burma lies to the 
worth and northeast, and the Malay Peninsula to the 
eng The Strait of Malacca and Sumatra mark 
Bue limits of the sea. The Andaman sea covers 
S35 ed Square miles. The Irrawaddy, Sittang, 

y Salween rivers enter it from Burma. Rangoon, 

ne ranks as the sea’s chief port. Bosrwick Н. KETCHUM 
ANSANTE, See Music (Terms). 
бро: 5ее Music (Terms). 

ANDERES See SAINT ANDREW'S Dav. 
тра SEN, HANS CHRISTIAN (1805-1875), was а 
ie whose fairy tales have given pleasure to 
vei around the world. His stories have probably 
Translated into more languages than апу other 
Epis a the Bible. They were first translated into 
poems ue Andersen also wrote plays, novels, 
trifles m travel books. He considered his fairy tales 
ets entis pared with his other work, but today his fame 
йр. y on the tales. 
Door sh еп was born at Odense, Denmark, the son ofa 
oemaker. In the evenings, his father sometimes 
to him from The Arabian Nights and the 
f Ludwig Holberg. His father also made him 
pet theater in which Hans used the puppets 
ts in the plays that were read to him. After 
death, Hans became fired with the desire to 


ad form by Samu 


stopped a wed 
Is his youth, he had tł 
lowed his ship. This 


i 


WALTER C. LANGSAM 


ch 


Comedies oj 
à small 

pu 

to take par 

8 father’s 


Hans Christian Andersen, 
above, wrote fairy tales, А 
statue of the famous Danish 
author, right, stands in Lincoln 
Park in Chicago. 


Brown Bros.; Chicago Daily News 


become an actor and poet. At 14 he went to Copen- 
hagen to seek his fortune in the theater. After many 
disappointments, the king granted him a scholarship, 
and he began to write soon after. As his writings became 
known, they brought him friends and success, but at the 
beginning of his writing career he often met with dis- 
couragement and failure. It was during one such period 
in 1835, when money was scarce, that he wrote four 
fairy tales which were so well received that he continued 
to write fairy tales during the rest of his life. Among his 
best-known tales are “The Ugly Duckling, us The 
Emperor's New Clothes,” and “The Red Shoes. 
Andersen traveled throughout Europe, the honored 
guest of kings and princes, artists and writers. Every- 
where he went he was acknowledged as the unsurpassed 
teller of fairy tales. He himself once spoke about the 
field of fairy tales in these words: “To me, it represents 
all poetry, and he who masters 1t must be able to put 
into it tragedy, comedy, naive simplicity, irony, and 
humor; at his service are the lyrical note, the childlike 
narrative, and the language of nature description. In the 
folk-tale it is always Simple Simon who is victorious in 
the end. Thus also the Innocence of Poetry . . . will 
reach farthest in the end." JEAN THOMSON 
ANDERSEN, HJALMAR. See ICE SKATING. 
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ANDERSON, Ind 19.061; alt. 880 ft), is a 
manufacturing city in central Indiana. It is 35 miles 
northeast of Indianapolis (see INptANA [color map)). 
The city manufactures a large part of the world supply 
of automobile generators, starters, and lighting and igni- 
tion units. Other products include furniture, houschold 
appliances, and playground equipment. Mound State 
Park is located there. Anderson was founded in 1823 on 
the site of a Delaware Indian village. It has a mayor- 
council form of government. PAUL E. MILLION, Jr. 

ANDERSON, CARL DAVID (1905- ), is an Amer- 
ican physicist. He discovered a new unit of matter, the 
positron, an electron with a positive electrical charge, in 
1932 (see Атом [Antiparticles]; ELECTRON). He was 
then working on cosmic rays with another American 
physicist, Seth H. Neddermeyer. For this work, Ander- 
son shared the 1936 Nobel prize in physics with Victor 
F. Hess of Austria. 

Anderson and Neddermeyer were the first to prove 
that the impact of gamma rays on both aluminum and 
lead produces positrons. In 1937 they discovered an- 
other fundamental particle, the meson (see Meson). 
Scientists have since recognized two kinds of mesons, 
the pi-meson and the mu-meson. 

Anderson was born in New York City. He was gradu- 
ated from the California Institute of "Technology, 
where he later taught physics. Кліри Е. LAPP 

ANDERSON, CLINTON PRESBA. See New Mexico 
(Famous New Mexicans). 

ANDERSON, DAME JUDITH (1898- ) is con- 
sidered one of the finest actresses on the English- 
speaking stage. A character actress and interpreter of 
intensely emotional roles, she starred in a great variety 
of parts on the stage, in motion pictures, and on tele- 
vision. Her great successes include the plays Strange 
Interlude, Mourning Becomes Electra, Macbeth, and Medea, 
and the motion pictures Rebecca and Kings Row. Born in 
Adelaide, Australia, she made her New York debut in 
1918. She received the honorary title of Dame Com- 
mander of the British Empire in 1960. See also MEDEA 
(picture). Сиғғовр Е. HAMAR 

ANDERSON, MARIAN (1902- ), is an American 
contralto who won acclaim in all parts of the world. 
Conductor Arturo Toscanini said, “А voice like hers 
comes once in a century." 

Miss Anderson was born of poor parents in Phila- 
delphia, and began singing in choirs at the age of eight. 


(рор. 


Judith Anderson Marian Anderson 


Franz Rupp 


MGM 


Her church concerts 
raised money for her edu 
study and successful сопс‹ I 
New York in 1935 to sing 
immediate success. 

In 1938 Miss Andersor 
medal for the year's hig 
She also received medals 
1942, she established t 
scholarship of $1,000 awar 
to promising singers. In 


Гомп Hall. She 


awarded 


uevemer 


tbyaN 
several counties 


Marian Anderson Asad, Ў 


Negro to sing with the M« 
of New York. Her autobi 


Morning, was published in 


956. Miss Andersoe 

ast Asia at the i 
In 1958, she reo 

States. delegate 


concert tour in 1957 in Sout 
of the U.S. Department of 5 
an appointment as a Unit 
United Nations. 

ANDERSON, MAXWELL (li 
dramatist, became known f 
dramas. His plays are in verse as well as prose. Hi йй 
Both Your Houses, won the Pulitzer drama prize in Й 

Anderson's first success caine in 1924 with Wh 
Glory? which he wrote with Laurence Stallings 
play presented a realistic portrayal of battle dmg 
World War I, and was mad 
tion picture. Anderson won the New York Dram @ 
ics’ Circle award for both Winterset (1935) and High I 
(1936). His historical dramas include Elizabeth 
(1930), Mary of Scotland (1933). Valley Forge (1930, 2€ 
Anne of the Thousand Days (1918). He wrote the liben 
for Kurt Weill’s opera, Lost in the Stars (1949), whi 
based on Alan Paton's novel, Cry the Beloved | 
He adapted William March's novel, The Bad $e, #8 
a successful play in 1954. 

Anderson was born in Atlantic, Pa., the s d 
Baptist minister. He grew up in the Middle West 5 
was graduated from the University of North Dakota s 
Stanford University, and worked for a time as a ® 
nalist. He helped found the Playwrights’ Compar 
successful producing organization. Gsosot Pise 

ANDERSON, ROBERT. Scc FORT SUMTER. 

ANDERSON, SHERWOOD (1876-1941), was n E- 
ican writer of short stories and novels, whose books Р 
vided other writers with new insights and tec i 
William Faulkner, who knew him in New Ой" 1 
in 1958, “Anderson was the father of my gene 
American writers." 

Anderson saw American life as a newsboy: * 


Dai. А. iias 
3-1959), an Amer 


his social and hissa 


into an outstanding # 


Ame 


abled 


Sherwood Anders? 


Schaal 


Maxwell Anderson 
Vandamm 


He enjoyed barrooms and race tracks. He 
time as an advertising copywriter in Chi 
managed а pint factory in Elyria, Ohio, but 
busines. One day he walked out of the 
о and never went back. He wanted to wan. 
write, he said, and his act became a dramatic 
the later ge: ration looking for freedom. 
Anderson believed that social conventions 
e lives of men, nd lead them to loneliness and 
FID communica:c. In his short stories in Wines- 
Ое (1919) and other books, he explored the 
yof people who were hurt by their inhibitions. 
il Poor White (1920) shows he believed that 
lion in the machine age forces men to con- 
frustrates the basic instinctive drives essential 


gon developed new ways of telling stories. He 

[ой a simple, warm style to explore the hidden 

Sophisticated, small-town people. At its best, 

€ has naive charm He also freed his stories from 
шз. He preferred building them around the 

пз with which they dealt. 

ols include the novels Windy McPherson's Son 

d Dark Laughter (1925); the collections of short 
The Triumph oí the Egg (1921), Horses and Men 

d Death in the Woods (1933); the poems, Mid- 
Chants (1918); and his autobiography, A Story 
огу (1924). 

‘Anderson was born in Camden, Ohio, to a 
led what he called a “gypsy” sort of exist- 
Giving up school at 14, he worked as a common 

ad drifted to Chicago. Eventually, he came to 
of “The Chicago Group” of writers, includ- 
Dreiser, Carl Sandburg, Ben Hecht, and 
Later, he served in the Spanish-American 


û time in New York City, Anderson became in- 
inleft-wing politics. But he concluded that “the 
ller is one thing and the thinker, political econo- 
the reformer, another." After 1925 he lived on a 
г Marion, Va., and edited two newspapers, опе 
Üemocratic and the other Republican. He died while 
corem а trip to South America. Harry Н. CLARK 
DERSON COLLEGE AND THEOLOGICAL SEMI- 
а coeducational school at Anderson, Ind. It is 
ed with the Church of God which has interna- 
ES E at Anderson. Liberal arts SM 

., B.S., and B.Th. degrees. The graduate 
Of theology grants B.D. дексе Anderson Bible 
School began in 1917, and took its present 

1929. For enrollment, see UNIVERSITIES AND 
le). W. SHIRELL Fox 
J RANCH DAM, located on the South 
ise River of southern Idaho, is among the 
arth-fill dams in the world. The concrete shell 
m is filled with earth and rock. It stands 456 
and is 1,350 feet long. The reservoir capacity 
0 acre-feet, The Federal Bureau of Reclama- 
building the dam in 1941. But work was 

World War IT. It was completed in 1950. 
33,000 cubic yards of material went into the 
Aderson Ranch Dam is designed to control 
IPply water for irrigation purposes, and produce 
Ower, T. W. MERMEL 
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ANDES, ANV dee, MOUNTAINS ase ihe bongesi chen 
of mountains in the worki. They stretch along the entier 
west coast of South America bom Cape Horm to Panama 
for a distance of miles. Only the Himalaya Moun. 


wide, 

Bolivia. 
above sea level. Farther north, the two ranges draw 
closer together. They finally join into one huge range in 
Ecuador. The peaks of the central Andes arc 
Pissis (22,546 feet), Huascarán (22,205 feet), Sorata or 
Illampu (21,490 feet), Sajama (21,39! feet), Ulimani 
Chimborazo (20,577 fect), and Cotopaxi 


northern Andes have three ranges of mountains. 
None of these ranges rise as high as the mountains 
farther south. One range runs along the coast through 
Colombia and into Panama. The central range lies be- 
tween the narrow valley of the Cauca River and the 
valley of the Magdalena River. This part of the Andes 
includes the famous volcano of Tolima (18,438 feet). 
The third range, on the cast, runs northeast into Vene- 
zuela. Many peaks in the northern Andes reach 15,000 
feet or more. The highest is Cristóbal Colón (18,950) in 
Colombia's Sierra Nevada de Santa Marta range. 

Volcanoes and Earthquakes. Many of the high 
mountains of the Andes are volcanocs. Some of them are 
active. The most famous of these volcanoes are Coto- 
paxi, Tungurahua, and Sangay in Ecuador. Earth- 

are common in the Andes. Many towns have 
been wiped out by them. Cities that have been greatly 
include Valparaiso, Lima, Callao, and Quito. 

Glaciers, Lakes, and Rivers. Glaciers cover many of 

i peaks of the Andes, even those close to the 
hehe The largest glaciers are in southern Chile. 
Others reach down to the Pacific Coast. Many of the 
glaciers in the southern Andes have cut deep valleys 
into the rocky coast line. These valleys go far below the 
water level and make the coast line ragged like that of 
Norway. Many deep inlets and rocky islands Не along 
the coast. Rivers flow into the Pacific through gaps cut 
by glaciers on the west side of the Andes. 

The great Amazon River rises on the eastern slopes 
of the mountains. Two other great rivers, the Paraná 
and the Orinoco, also reccive tributaries from the Andes 
Mountains. Rainfall is light on the western slopes of the 
Andes, except in the section near the equator and in the 
southern third of Chile. 


Nature has played an unusual prank in the section 


383 


С Г ЧЧ 


that lies between the two ranges of the central Andes in 
Bolivia and northern Argentina. Water from the high 
plateau does not flow to either the Atlantic or the Pa- 
cific. Instead, it collects in Lake Titicaca, and then 
flows into Lake Poopó. The level of Lake Poopó has 
fallen below its outlet. Now the water can escape only 
through evaporation, or, when the water is high, it over- 
flows into a nearby swamp. 

Natural Resources. The name Andes is believed to 
have come from anti, the Quechuan word for copper. 
Much of this metal is found in the mountains. The An- 
des also contain gold, silver, tin, lead, iron, platinum, 
and quicksilver. Many kinds of animals live in the 
mountains. These include the llama, chinchilla, and 
condor. 

Transportation. The passes of the Andes are narrow, 
steep, and winding. The mountains are so high and rise 
so sharply from low plains that they divide the conti- 
nent into Pacific South America and Atlantic South 
America. Engineers find railroads much harder to build 
in the Andes than in the Rocky Mountains. In the cen- 
tral Andes, they have had to climb more than 10,000 
feet to find a pass through which they could build rail- 
road tracks. Four railroads run up the west slope to the 
rich mineral beds on the plateaus of Peru and Bolivia. 
One of these, the Central Railway, climbs to over 1 5; 
800 feet above sea level. It is the highest railroad in the 
world. Nowhere in the United States or in Europe is 
there a mountain pass so high as the passes through 
which these four railroads must go. 

In Peru, a paved highway runs from Callao on the 
west coast to Cerro de Pasco, over 100 miles inland. 
From here, an all-weather road continues down a deep 
canyon in the eastern Andes to a branch of the Amazon 
River. It is possible to drive from the Pacific coast to the 
Ucayali River on the eastern slope in two days, and 
then travel for three days by steamboat down the 
Ucayali to the Amazon. This trip used to take 30 days 
by mule and canoe. 

Four highways lead over the Andes into the eastern 
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The Andes stretch along the) 
coast of South America, a 
world's highest railroad 
through an Andes pass in. 


Ewing Galloway 


Ыы 
lowlands of Peru. Trucks, buses, and private (ame 
these roads. | 

Flying also provides an important means of travel 
the Andes. Regular flights link Santiago, Chile, asi 
Buenos Aires, Argentina. Large passenger 
through foggy, 12,464-foot Uspallata Pass. Abre d 
pass, passengers may look down and see the o 
the Andes." This huge statue, put up by Argentina n 
Chile, marks the settlement of a boundary d 
weather station located in Uspallata Pass makes 


ports to pilots. Maxauensts Urt 
Related Articles in WORLD Book c ИШЕ 
Aconcagua Cotopaxi Ш 
Chimborazo Huascarán Ojos del Sai 
Christ of the Andes Illampu Pissis 


ANDORRA, an DAWR uh, or ап DAHR uh WA 
of the smallest countries in the world. It covers onf 
square miles, or a little more than half n: 
York City. Only Vatican City, Monaco, Lie T p 
and San Marino are smaller than Andorra. 
shows that it lies in the Pyrenees Mount dit 
France and Spain, about 80 miles west of оа Ve 
ranean Sea. The country is officially called capi 
LEYS OF ANDORRA. The town of Andorra 18 jy Vals 

Andorra has a population of 5,664. onl 
City among the countries of the world has 
population. Most Andorrans speak Саша аша am 
which is spoken in nearby areas of southern pedi 
northeastern Spain. The people also speak pools. ME 
Spanish, both of which are taught in the s€ 
Andorrans belong to the Roman Catholic 

The people of Andorra live in a remote ше. 0? 
Pyrenees Mountains, isolated from mode ue ii 
a single automobile road connects the к js oad 
France and Spain. Snow closes the E E 
into France from November to May. У Соо) 
dorra, and their populations, are Andorra ) Bical 
Julia (700), Canillo (700), Encamp (5002 2 (200 
(500), Ordino (500), Soldeu (200), La M E 
Llorts (100), and Lo Serrat (90). The county 


An Ancient Tower in Andorra Is One of a Series Built by Charlemagne to Relay Mes 


one of the last surviving examples of the tiny states 
that once existed in all parts of Europe. 
‚ Most Andorrans make a living by grazing herds of 
sheep and cattle on the mountains, and by raising farm 
crops in the mountain valleys. Tobacco ranks as the 
most important farm crop. Many Andorrans also earn 
money by smuggling tobacco and other articles into 
ening France and Spain. Smugglers sell nearly 
5 annual tobacco crop this way. About a fourth 
я the tobacco is sold in local markets, and the French 
ata ови the other fourth. Andorra also exports 
am i Aden UM of lumber to Spain. The magnif- 
боле E and fine hotels of Andorra draw a number 
And d 0 the country each year. 
е о | сопа ошу to San Marino in age as 
ihe E T Charlemagne first granted 
la 1278 "d independence in the early А.р. 800's. 
ihe E cum came under the joint control of 
heel, а o Foix and the Spanish bishop of 
a is now technically under the control of 
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Marden, Black Star 


the bishop, and the president of France. The country 
makes a small annual payment to these officials. Phe 
president of France receives about $3, and the bishop 
about $12 plus 6 hams, 6 cheeses, and 12 hens. 

Executive power in Andorra is vested in a French 
delegate, appointed by the French government, and a 
Spanish delegate, appointed by the bishop of Urgel. A 
council general acts as the legislature. Heads of families 
elect the 24 members of the council to four-ycar terms. 
The council chooses the First Syndic, who serves as the 
administrative head of the government. The president 
of France and the bishop of Urgel appoint judges for 
civil and criminal courts. During World War II, the 
Germans did not conquer Andorra, and the country 
served as an escape route for thousands of Allied soldiers 
fleeing from occupied France. WALTER C. LANGSAM 

See also CHARLEMAGNE; FLAG (color picture, Flags of 
Europe); MONEY (table, Values of Monetary Units); 
PYRENEES. 

ANDRADA E SILVA, un DRAH duh ee SEEL vah, 
JOSÉ BONIFÁCIO DE, 2/50 ZEH boh nee FAH sy oh Ф 
(1763-1838), was à noted Brazilian scientist and states- 
known as the “architect of Brazilian 
independence." In 1822, he guided Brazil out of the 
Portuguese empire, and served the new emperor, Dom 
Pedro I. He fell from favor and was banished tempo- 
rarily. Dom Pedro later named him guardian of his son, 
the future Dom Pedro II (see PEDRO). 

Andrada was one of the greatest scientists of his time. 
In 1783, he went to Portugal to study philosophy and 
Jaw at the University of Coimbra. In 1790, the king sent 
him on a 10-year tour. He studied chemistry in Paris, 
and mining and metallurgy in Germany, Norway, 
Switzerland, and England. He discovered new metals 
and combinations of metals. He taught at the Uni- 

bra and held important government 


versity of Coim im 
posts. Andrada returned to Brazil in 1819. He was born 


in Santos, Brazil. DONALD Е. WORCESTER 


385 


man who was 


ANDRE, AHN dray, JOHN (1751-1780), a British offi- 
cer, was hanged as a spy by the American Revolutionary 
Army. He was the messenger of the British general, Sir 
Henry Clinton, who, with Benedict Arnold, had con- 
cocted a plot for taking the vital American fort at West 
Point (see Авмого, BENEDICT). 

André was Clinton's friend and personal aide, and 
adjutant general of the British forces in America. Clin- 
ton chose him to meet Arnold and arrange the final 
details of the plot, and sent him up the Hudson River 
on a British sloop. The conspirators met on shore on the 
night of Sept. 21, 1780. 

At dawn, the Americans opened fire on the sloop and 
forced it to retreat. André, caught inside the American 
lines, was forced to make his way overland to New 
York. Disobeying Clinton's instructions, he discarded 
his uniform for civilian clothes. Because of this he lost 
his chance, if captured, of being considered an officer 
rather than a spy. 

A few miles from the British outposts, André was 
stopped by American militiamen, who searched him 
and found papers that Arnold had given him. He was 
taken to the nearest officer, who notified Arnold. This 
gave Arnold a chance to escape. André was tried by a 
military court and sentenced to death. In spite of Clin- 
ton's efforts to save him, he was hanged on October 2. 

André was born in London. He was handsome, witty, 
interested in literature and music, and popular in the 
British Army. While in prison, he won the affection even 
of his American captors. His youth, charm, and courage 
in facing death make his story one of the tragedies of 
the war. W. B. WiLLcox 

ANDREA DEL SARTO. See Det Sarto, ANDREA. 

ANDREE, алп DRAY, SALOMON AUGUST (1854- 
1897), was a Swedish explorer and engineer. He and 
two other explorers lost their lives in the first attempt 
to reach the North Pole by air. 

On July тт, 1897, Andrée and two companions, Knut 
Fraenkl and Nils Strindberg, took off from Dane Island 
in a balloon. No one knew what happened to them for 
33 years, until, in 1930, a scientific expedition found 
their bodies on White Island, north of Russia. Diaries 
and films were also found, and from these their story 
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Major André Receiving 
Death Warrant, He plows 
his hat on the table ond х 
“Lam ready at any moment” 


Chicago Historical Society 


was pieced together. After about 65 hours in the air, № 
explorers had come down on icc 300 miles northeas d 
Dane Island. Three months later, they reached W 


Island, about 200 miles south of where their ballo 
came down. The 1930 expedition found their loaded 
sledges and boat. Because both food and fuel remained 
the explorers may have died either from illness or {rom 


carbon-monoxide gas from their kerosene stove. André 
was born at Grenna, Sweden. 5: 
ANDREW, SAINT, one of the 12 apostles of Chris 
was originally a follower of John the Baptist. He was 
one of the first to become a disciple of Jesus. He als 
brought his brother, Simon Peter, to Jesus. Both of the 
brothers were fishermen of Bethsaida (John 1:44, Mat 
4:18). A He 
He brought to Jesus the boy from whose lunch : 
produced enough to feed the crowd of 5,000 {jon 
6:8,9). He also acted as spokesman with Philip for e 
Greeks who wanted to see Jesus. Except for beleg 
among those who prayed in the upper room (Acts : : 
he is not mentioned in the history of Acts. Eusebius d 
early historian, said Andrew preached in Scythia u n 
he was crucified on an X-shaped cross called the ^ 
decussata (see CiRoss). He is the patron saint of e Е 
Russia, and Scotland. His feast day is celebrate E 
November 30. FULTON J. SHEEN and MERRILL б. T 
See also SAINT ANDREW’s Dav. a 
ANDREW JOHNSON NATIONAL MONUMENT 7 
Greeneville, Tenn., includes President Johnson се 
tailor shop, and grave. The 16.33-acre monume 
established in 1942. ) an 
ANDREWS, CHARLES MCLEAN (18630 or 
American historian, received a Pulitzer prize 1n Peal и 
the first volume of his four-volume The Colonial histor 


FRANKLIN L. Кж 


t was 


ical development of Europe, and contri Ya 
Cambridge History of the British Empire. A from 
versity he served as professor of American history 
1910 to 1931, when he became director 
publications for the school. 

Andrews was born at Wethersfield, m 
graduated from Trinity College. He receive aout 
degree from Johns Hopkins University. M" 


ANDREWS, FRANK MAXWELL (1884-1943), an 
American army officer, was one of the first advocates of 
He was first commander of the army's 

s Air Force, the first U.S, strategic 
1 1935 to 1939, This group laid the 


arpowrt 
General Headquart 
bombing force, fIr 


dation for the U.S. bombing effort in World War 
[Î through its wor k tactics and equipment selection. 
Andrews commanded U.S. forces in the Caribbean Sea 
ie 1940 and in Europe in 1943. He was born in Nash- 
Wile, Tenn Ковент В. Horz 


CHAPMAN (1884-1960), became 

ind leader of expeditions for the 
American Museum of Nat- 
ural History. Early in life 
he established himself as 
an authority on whales. 
From 1921 to 1930 he led 
six expeditions into central 
Asia. They unearthed rich 
fossil fields in the Gobi 
Desert, which yielded the 
first dinosaur eggs known 
to science. They also found 
remains of the earth’s 
largest land creatures, 
thought to be 95,000,000 
years old, as well as evi- 
dence of a civilization 
Which was supposed to be 20,000 years old. 

Andrews was born in Beloit, Wis. He was graduated 
from Beloit College. His books include Whale Hunting 
with Gun and Camera (1916), On the Trail of Ancient Man 
(1926), The New Conquest of Central Asia (1932), and 
This Amazing Planet (1940). RICHARD Е. DEMPEWOLFE 

ANDREWS AIR FORCE BASE, Md., is the site of the 
headquarters for the U.S. Air Force Systems Command. 
It also includes units responsible for the air defense of 
Washington, D.C. The base covers 4,420 acres and lies 
II miles southeast of Washington. It was opened as 
а military airfield ш 1943. It was later named for 
Lt. Gen. Frank M. Andrews, an army air force com- 
mander killed in a plane crash in Iceland. The base 
has served chiefly as the headquarters of major air 
commands, ‘oun Н. THOMPSON 

ANDREYEV, un DRYAY уч}, LEONID NIKOLAYE- 
VICH (1871-1939), was a Russian short-story writer, 
Novelist, and dramatist. He became famous for his 
Pessimistic view of life. Andreyev’s stories about loneli- 
ness were collected in The Blue Angel (1916). He also 
Wrote two powerful short novels, The Red Laugh (1904) 
and The Seven Who Were Hanged (1909). The most fa- 
EX his plays are Life of Man (1906) and He Who 
E. "pel (1916). Andreyev was born in Orel. He 
5 ommunism and fled from Russia to Finland after 

е Bolshevik revolution. Јонм W. Gases 

ANDROCLES, AN droh Несс, or ANDROCLUS, was а 
E^ slave who ran away from his master and hidina 

E He took a thorn from the paw of a suffering lion. 
aa er, Androcles faced the same lion in the Roman 

“na. The lion recognized him and refused to harm 
(Io сове Bernard Shaw’s play Androcles and the Lion 

^ )is based on this story. Tuomas А. BRADY 

DROMACHE, a; DRAHM uh kee, is the wife of 
Sages т in Homer’s Iliad. Among Homer's finest pas- 

are Hector’s farewell to her and their son Astyanax 


ANDREWS, ROY 


famous as an ехрі 


sà 
United Press Int 


Roy Chapman Andrews 
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ANDROS, SIR EDMUND 


аз he goes to battle. Another is Andromache's lament 
when she learns that Hector is dead. The conquering 
Greeks murdered Astyanax. Achilles’ son Neoptolemus 
took Andromache to Greece as a slave. She was later re 
leased, and married Hector's brother Helenus. See also 
Hecror. Paar W, Hanan 

ANDROMEDA, an DRAHM се duh, is a constellation 
of the Northern Celestial Hemisphere. It extends from 
the constellation Perseus to the northwest comer of the 
great square of the constellation Pegasus. The star at 
this corner of the square is actually the toe of Androm- 
eda's foot, and not a part of Pegasus. The nearest of 
the great spiral galaxies can be seen in Andromeda, 
Andromeda was a character in Greek mythology. See 
also Astronomy (color picture, Parade of the Constel- 


lations); GALAXY (picture); NEBULA. L M. Leverr 


The Constellation Andromeda 


ANDROMEDA, à maiden in ancient Greek mythol- 
ogy, was the daughter of Cassiopeia and Cepheus, 
rulers of Ethiopia. Cassiopeia dared to compare her own 
beauty with that of the Nereids (see NEREID). In anger, 
these sea-goddesses sent a sea monster toattack Ethiopia. 
An oracle said Andromeda should be sacrificed to the 
serpent to save the land. Perseus saw the beautiful maid 
chained to a rock, fell in love with her, and killed the 
monster (see Perseus). After her death, рее be- 

1 . LLOYD Stow 
ны SIR EDMUND (1637-1714), was 
an English ‘soldier and administrator. He served as 

vernor of New York colony from 1674 to 1681. 

A 1686 he became governor of several northern colo- 
Mes called the Dominion of New England . Не went to 
Hartford, Conn., to demand the charter which gave the 
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ANDROS ISLAND 


people of that colony the 
right to govern themselves. 
They refused to surrender 
it. According tolegend, they 
hid the charter in a tree, 
thereaftercalled the Charter 
Oak (see CHARTER Oak). 

The northern colonists 
thought Andros unjust. In 
1689, after King James II 
was overthrown, the citi- 
zens of Boston imprisoned 
Andros. He was sent to 
England for trial, but was 
not tried. He returned in 
1692 as governor of Vir- 
ginia, where he became popular. WILLARD M. WALLACE 

ANDROS ISLAND. Sec ВАНАМАЗ. 

ANDROSCOGGIN RIVER. See Marne (Rivers and 
Lakes). 

ANDRY'S DAY. See Saint ANDREW’s Dav. 

ANECDOTE, AN ek doht, is a short account of a 
single event, usually intended to illustrate an idea or to 
show the character of a man. 

One of the best-known American anecdotes is the 
story of Benjamin Franklin and the whistle. When Ben 
was seven, his mother gave him some pennies to spend. 
Ben saw another little boy who had a nice whistle. He 
promptly offered the other little boy all of his pennies 
for the whistle. When Ben got home, he showed his 
mother the whistle, and she asked him how much he 
had paid for it. He told her that he had paid all his 
pennies. “Why, you could have bought five or six whistles 
like that for your money,” she said. Ben never forgot the 
idea of “never paying too much for your whistle.” 

Jefferson Anecdote. Another story concerns Thomas 
Jefferson, during the time he was Vice-President of the 

United States. Jefferson rode up to the door of a hotel 
in Baltimore one day. He was dressed in farmer’s clothes 
and was mud-spattered from his ride. The landlord 
thought he was a common farmer and told him he had 
no rooms except maybe one in the barn. Jefferson said 
he would try another hotel. A few minutes later, a man 
came up to the landlord and asked for “Thomas Jeffer- 
son, the Vice-President of the United States." The land- 
lord said he hadn’t seen him. The man answered that 
he was sure Jefferson had said he would stop at that 
hotel. The landlord replied that the only man who had 
stopped in the last few minutes was an old farmer too 
messy to be allowed in the hotel. When he found out 
that this was Jefferson, the landlord hurried around to 
the other hotel and apologized to Jefferson, saying that 
he had thought Jefferson was only “an old farmer." He 
asked Jefferson to return to his hotel. But Jefferson 
refused to do so, and told the landlord, “А hotel that is 
too good for a farmer is too good for me.” 

The Word anecdote comes from the Greek anekdotos, 
meaning not published. The Greeks called an unprinted 
story about someone an anecdote. The Roman writer 
Procopius wrote a history of his own period. Because it 
was an official history, he could not publish stories of 
the scandals at the court of the emperor, Justinian. But 
later, he collected these scandalous stories of court life 
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Chicago Historical Society 


Sir Edmund Andros 


under the title of Anecdota— t! 
Before. The word has also bee 
word dotage, which means 0/4 Thus, the Ваа 
writer-statesman Benjamin Di said, "When a шш 
fell into his anecdotage it was а sign for him to s 
from the world." 


iat is, Stories Not Ры ды 
ide into a pun oa he 


This pun points out the fact that when people р» 
old, they are often fond of telling endless stories зі 
their youth. [К 

Related Articles in WORLD Boox include: 

Bruce, Robert Franklin, Benjamin (The 
Canute Scientist) 
Crockett, David Pershing, John J. 
Damocles Twain, Mark 


Edison, Thomas A. 


ANEMIA, uh NEE mih uh, is an abnormal conditis 
of the red blood cells and hemoglobin, the pigment they 


contain. Anemia occurs when the concentration d 
hemoglobin in the blood drops below the normal levi 
This may result from a lack of hemoglobin itself, ûf 
from a decrease in the number of red cells. It is nots 
disease, but a symptom, and has a variety of causes 
"The marrow, or central part, of bones produces ий 


blood cells. It also produces hemoglobin in the de 
veloping red cells. To produce red cells and hemoglobin 
properly, the bone marrow needs such materials æ 
iron, vitamin Ву» and other B vitamins, vitamin C, a 
certain proteins. Normally, the number of red cdi 
produced each day balances the number that die. > 
The causes of anemia include: (1) а deficiency d 
materials needed for normal red cell production, !ї 
decreased production of red cells by the bone mam. 
and (3) increased loss of red cells through destruction 
or bleeding. 7 
Deficiency Anemia may be duc to an actual lack d 
essential factors in the diet. Or it may be caused br? 
“conditioned” deficiency, in which the body takes 1 
the proper food but cannot absorb and use it. i 
Chronic Iron Deficiency is often due to prolonged = 
of blood or to the loss of blood in the past. But itm 
be caused by lack of iron in the diet, impaired digests 
of iron, or severe diarrhea. Iron deficiency p 
deficiency in hemoglobin. Chronic iron deficiency ^ 
be cured by treatment with iron. е 
Pernicious Anemia is almost always due to md 
digestion of foods containing vitamin Bi by the = 
ach. Red blood cell formation is abnormal, eens 
symptoms are present. Injections of vitamin Bi wi шек 
inate the anemia, but must be continued рн 
Bone Marrow Anemia occurs if the bone пава 
stops growing or if it is invaded by abnormal i 
tissues, as in leukemia. The anemia usually E 
along with a reduced number of white blood cel vin 
Aplastic Anemia involves loss of the blo 
power of the bone marrow. It may or may not be sure 0 
at birth. In adults, it may be caused by d хуй. 
certain industrial chemicals, such as benzol an NI 
or to certain antibiotics. Excessive exposure tO cell. 
or atomic radiation also destroys blood-forming Е. 
Blood-Loss Anemia results from hemorrhage, wr 
sive bleeding. In most cases, the site of bleed s and 
readily seen, But sometimes it may be hid 
small quantities may ooze from the bowel. 1 life spa? 
Hemolytic Anemia is due to a short red-cell l value 
The red cell dies too soon to be of lasting 


of anemia usually have mild 
ns. Hemolytic anemia may 


w with t 


dice and ст 
№ hereditary or а d 
Sickle-Cell Anemia and Thalassemia are hereditary 
cells, more particularly of the 
tions. Anemia results because 
gach red cells are readily destroyed. 
Acquired Anemias have . Transfusions 
may cause a severe reaction, 


Seeders of the 


hemoglobin m 


many cause 
Jood of a wror к 
of blood cells. Some anemias 
intibody, or a factor in the blood 


x to destruc 
due to an 


that attacks its ow ls WILLIAM DAMESIEK 
See also BLOOD; 1 1E MOGLOBIN; LEUKEMIA. 
ANEMOMETER, MOM ee ter, is an instrument 

that measures the speed of the wind (see Winn). It works 


like a windmill, but has 
long spokes to which cups 
weed of the wind is registered аге attached. The pressure 
on the dial below. of the wind against the 
Fries 1 ent cups causes the spokes to 
whirl around. The speed of 
the wind is measured by 
the number of revolutions 
of the anemometer cups in 
a given period of time. An- 
other type of anemometer 
consists of a metal plate 
with a spring attached to 
it. The spring is connected 
to an indicator and a scale. 
The wind pushes against 
the metal plate and moves the indicator. Jous Vernor Frei 
ANEMONE, uh ХЕМ oh nee, is the name of several 
species of spring wildflowers that grow in woodlands of 
the northern United States and Canada. Their name 
comes from the Greek word “wind,” and they are also 
called windflowers. ‘The best-known anemone is the 
delicate wood anemone, with white blossoms (see Woop 
ND. Certain other species grow much taller, and 
г be tinted with pink or purple. Cultivated species 
Buone are grown in gardens and greenhouses. 
тэд large, handsome blossoms may be red, pink, or 
зе, and some varieties are double. Most anemone 
plants can be grown from seeds. 
E Classification. The anemone is a member of 
fication ган, Ranunculaceae. The scientific classi- 
quinquefolia wood anemone is genus Anemone, species 
Y Е GEORGE H. M. LAWRENCE 
део, SEA. Sce SEA ANEMONE. 
фена Зее BAROMETER. 
EA AN us THEE zhih uh, is the absence of 
usually a ma in all or in part of the body. It is 
thetics, 8 CEA by certain substances, called anes- 
te Hypnos, еюшш шау be induced by disease 
an important Пе administration of an anesthetic "d 
stances are р} part of a surgical operation. The su 
given not only to make a person insensitive 


10 an 
5 п but also to relax the muscles and allow surgeons 
Регаце more easily. 


Anemometer, showing the 
cups which catch the wind. The 


General Anesthesia 


ed anesthesia is the loss of feeling in the entire 
tances thats complete or partial unconsciousness. Sub- 
injected t induce general anesthesia may be inhaled, 
› or swallowed. The blood stream carries these 


Wide Work 
To Е а Child's Anxiety on Taking on Anesthetic, rome 
hospitals use о toy space helmet in administering gos. 


drugs to the brain where they act to depress the sensory 
centers. Anesthetics used for this type of anesthesia 
include nitrous oxide (laughing gas), chloroform, ether, сусіо- 
propane, and Pentothal Sodium, the trade name for 
thiopental sodium. 

Basal anesthesia is а form of general anesthesia in 
which drugs are injected or swallowed to cause à very 
light anesthesia. At one time, doctors used a mixture 
of morphine and scopolamine during childbirth to pro- 
duce twilight sleep. 

A person undergoing general anesthesia shows various 
signs that tell the depth of unconsc iousness. In the final 
stage of complete anesthesia, the anesthetized person 
loses reflex action. For example, he will not jump when 
his skin is pricked with a pin. 

Local Anesthesia 


Local anesthesia is the loss of pain sensation in only 
a part of the body. The individual does not lose con- 
sciousness. Doctors often use local anesthesia when they 
operate on a person’s eyes, nose, or mouth. Dentists 
frequently use it during dental work. Drugs that pro- 
duce local anesthesia include procaine or tetracaine. 
The anesthetist may inject the drugs under the skin 
and around the nerves of the part of the body that is to 
be anesthetized. Drugs produce anesthesia of the eye 
when applied directly to the mucous membrane that 
covers the eyeball. 

Block anesthesia is a method in which the local anes- 
thetic drug is injected into or near a large nerve. This 
type of anesthesia is used in many major operations. 

Spinal anesthesia is a form of block anesthesia. The 
anesthetist injects a drug into the spinal canal. ‘There, 
the drug acts on the nerves to produce a loss of feeling 
in the lower part of the body and legs. | 

Caudal anesthesia is another type of block anesthesia. 
The anesthetist injects a local anesthetic drug into the 
caudal, or lower, end of the spine. This method differs 
from spinal anesthesia because the drug bathes the 
nerves outside the coverings of the spinal canal. The 
lower parts of the patient's body become anesthetized, 
but the patient remains conscious. Therefore, it has 
proved to be an aid in surgery of the lower limbs. 


ANESTHESIA 


Caudal anesthesia was adopted in 1942 and is often 
used to aid “painless childbirth.” 


History 


Before the discovery of anesthesia, the great pain 
and shock of operations severely limited the usefulness 
of surgery. In 1800, Humphry Davy suggested that 
nitrous oxide be used as an anesthetic. But its properties 
were not demonstrated until 1844 when Horace Wells, 
an American dentist, used it on himself while having 
a tooth pulled. In 1842, Crawford W. Long, an Ameri- 
can doctor, performed an operation after making his 
patient unconscious with ether vapor. In 1845, he used 
ether for the first time in delivering a child. Long did 
not publish the facts of his discoveries, and credit for the 
discovery of anesthesia was given to W. T. G. Morton, 
a Boston dentist. In 1846, on recommendation of the 
Boston chemist Charles T. Jackson, Morton used ether 


Angels are usually shown with wings and long flowing robes, as 
in this statue of an angel by Andrea Della Robbia. 
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during a tooth extraction. In 1847 and 1848, Sir Jamey 
Simpson, a Scottish physician. used chloroform | = 
childbirth. Queen Victoria was one of the first моде 
to be anesthetized during childbirth. Mar tad 
Related Articles in Wonrp Boox include: 
Chloroform Ether Novocain 
Cocaine Ethylene Pentothal Sod 
Crile, George W. Long, Crawford W. Scopolamine 
Davy, Sir Morton, William T. Simpson, Sir 
Humphry Nitrous Oxid James Y, 
ANEURYSM, AN you rizm. is a weakening of the 
walls of an artery or vein so that it balloons oul 
Aneurysms are sometimes namcd for their shape. ба» 
cular aneurysms are sack-shaped or pouch-shaped. Ай 
form aneurysms look like spindles, and cylindroid ones 
like cylinders. But often aneurysms are named for 
condition they cause. For example, an arteriovenous an 
rysm allows a vein and artery to open into one another 


Perhaps the most painful of all is the dissecting anet 
rysm. This occurs when a patch of arteriosclerotic, Of 
hardened, material on the blood vessel wall gives way 
This leaves a weakened area, with openings between 
the layers of the vessel’s wall. Blood then flows down 
through these layers and separates them. 
Aneurysms can form anywhere in the vessels, but 
they are found most commonly in the blood vessels 
of the brain and in the aorta, the main vessel for arterial 
blood. Doctors can operate to replace the aneurysm 
with a section of aorta that has been preserved or with 
a plastic tube. Lois б. Los 
ANGEL, A YN jul, is the name for spiritual beings wh 
are messengers of God. The word is € yreek in origin and 
зе immortal spirit 
he 


be. 


means messenger. Angels are said to 
that live in Heaven. Dionysius the Areopagite in t 
A.D. 400's set up a ranking of heavenly beings. He 
lieved there were nine orders, of which angels were! 
lowest and seraphim the highest. Satan and the ot 
angels who rebelled against God are spoken of in t 
Bible as fallen angels. The New ‘Testament says № 
heavenly beings rejoice when people are sorry for th 
sins. See Gen. 16: 7, 22:11, 28:12, 32:1; Psa. 34: 1,91; 
Matt. 18:10; Luke 2:9. влом J. SHEEN and MERVIN M. Dut 

See also ARCHANGEL; CHERUB; GABRIEL; МІНА? 
SAINT; RAPHAEL. 

ANGEL FALLS is the highest waterfall in the wor 
It is located on Mount Auyantepui, a high plain E 
plateau in the Guiana highlands of southeastern Vent: 


her 


= 


zuela. Angel Falls has an unbroken drop of 2,648 E 
and a total height of 3,212 fect. It is more than $ 1 
feet higher than any other known falls. James Angel tt 
American aviator, discovered Angel Falls in 19: и 
old prospector first told him of Mount Auyantepu ит, 
showed him gold in a stream at its top. Ihe 
planned to revisit the falls, but the prospector dc 
Angel was never able to find the gold again. He v 
covered the falls when he was flying through one on 
canyons of the plateau. In 1949, an American yr 
tion explored the canyon of Angel Falls, took Ра s 
j errre UIT 


graphs, and measured its height. MARGI 


See also WATERFALL (color picture). 


h 
gushes tot 


Я it 
Angel Falls creates a fine spray os feet below 


ап opening in the rock several hundred e world's 
summit of Mount Auyantepui. The head © f the yea" 


highest falls remains hidden in the clouds mes оч m 
Нат 
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Two Well-Known Kinds cf Angelfish are the blue angel- 
fish, left, and the French angelfish, right. 


ANGELFISH is the name of several small, colorful 
fishes. They have narrow bodies, long, pointed fins, 
stripes, and patches of vivid color. Angelfish include the 
popular aquarium fish commonly called the scalare. 
Several angelfishes live along the Atlantic Coast 
from Florida to Brazil. Among them are the black 
angelfish, the blue angelfish, and the rock beauty. 

Scientific Classification. Angelfish belong to the family 
Chaetodontidae. The scalare is genus Peterophyllum, species 
scalare. Black angelfish are Pomacanthus arcuatus, the white, 


Chaetodipterus faber, the blue, Angelichthys ciliaris; and the 
rock beauty, Holacanthus tricolor. LEONARD P. SCHULTZ 


See also Fis (color picture, Tropical Fresh-Water 
Fishes [Scalare]). 

ANGELICO, FRA. See FRA ANGELICO. 

ANGELL, АУМ jul, is the family name of a father 


and son who were college presidents and educate 

James Burrill Angell (1820-1916) served as presiden 
of the University of Michigan from 1871 to 190a fe 
helped establish state universities as major institutets 
of higher education in the United States, Angell aly 
served as U.S. minister to China and to Turkey. № 
was born near Scituate, К.І. 

James Rowland Angell (1369-1949) became lys 
known as president of Yale University from тод » 
1937. During his term, Yale greatly expanded its po 
gram. Angell was born in Burlington, Vt. Garey Sana 

ANGELL, SIR NORMAN (1374- ) а British pub 
licist and economist, worked for cooperation among 
nations. He was awarded the 1933 Nobel peace prize 
During most of his life, he worked as a journalist, and 
published more than two dozen books. His most (атов 
book, The Great Illusion (1910). sums up the economk 
disasters of war. Angell was born at Holbeach, England 
He was knighted in 1930. Duprey Рид 

ANGELL, TRUMAN OSBORN. See Отан (Famous 
Utahans). 

ANGELO, VALENTI (1897- ) is an American 
artist, and author and illustrator of children's books. He 
based Nino (1938) and Golden Gate (1939) upon his 
memories of childhood in Italy and California. He alo 
wrote Paradise Valley (1940) and Marble Fountan 
(1951). 

Angelo was born in Massarosa, Tuscany, Italy. № 
came to the United States in 1905. Соко E. Buns 

ANGELUS, AN juh lus, is а form of devotion in the 
Roman Catholic Church. Catholics pause to say a deve 
tion at the sound of the Angelus bell, which rings 
morning, noon, and evening. The name angelus is taken 
from the opening words of the first sentence, which 


The Louvre, Paris 
m—— 


py Milet 
x prayind 
rings ^ 
ди 


The Angelus, 
shows humble farmers 
as the Angelus bell 
the tower of a distan 


ouncement to the Virgin Mary 
that she would become the mother of Christ. 

The Angelus is a fainous painting by Jean Frangois 
Millet. It shows two French farmers pausing at their 
work to pray. They ! heard the sound of the Angelus 
tellin a distant tower calling them to recite the Angelus 


describes Gabriel’s an! 


payer. Their attitude of reverence has much humility 
and love of God. In acidition, the artist's mastery of the 
principles of drawing. especially perspective, gives the 
impression that the field extends back miles and miles 
to the little church behind the woman's back. 


Millet painted the picture in 1859. He sold it for 500 
franes, or about $100. The American Art Association 


paid $125,000 for it in 1889. But a Frenchman named 
Chauchard bought it back again in 1890 for $150,000. 
He returned The Angelus to France, and the painting 
now hangs in the Louvre, the famous art museum in 
Paris. Tuomas MUNRO 


See also MILLET, JEAN FRANÇOIS. 

ANGER is an emotion that expresses extreme dis- 
pleasure. Like love and fear, it is one of the basic 
emotions of the human mind. Like all natural responses, 
anger serves a useful purpose, but to do so it must be 
carefully controlled. Mentally, extreme anger tends to 
interfere with logical thought and to make it difficult 
to pass sound judgments. Physically, it may cause vio- 
lent reactions in the muscles and in the internal organs. 
This causes an angry person to flush and tremble, and 
to show other signs of disturbance. Mild anger causes 
annoyance, but it does not show intense reactions. 

A person usually becomes angry when he cannot 
fulfill some basic need or desire that is important to him. 
For example, a child may become angry when he 
cannot play outside with his friends. An adult may 
become angry when hc does not receive the raise in pay 
that he expected. When anger itself is frustrated, the 
individual often develops feelings of hostility and ha- 
tred toward other persons. ALEXANDER А. SCHNEIDERS 

See also EMOTION. 

) ANGINA PECTORIS, an JI nuh PEK toh ris, is a pain 
in the chest that occurs when the blood supply to the 
heart muscle is suddenly shut off. The pain starts at the 
top of the breast bonc, and usually shoots down the left 
апп, There is often also a sensation of impending dis- 
‘ster, The pulse usually is unchanged, but sometimes 
rias rapid and irregular. Angina pectoris commonly 
Sachs ees a disease of the wall of a coronary artery. 
m he lsease cuts down the amount of blood supplying 
а muscle. The artery may be narrowed by a 
m аг spasm. Angina pectoris also may result from 
Mery that is blocked by a blood clot. 
hugs pectoris usually appears after middle age. The 
fonal коше suddenly. They may be caused by emo- 
tion. D. rain, walking, running, or other physical exer- 
attacks Т weeks, or even months may elapse between 
feel ai n these intervals, the victim of the disease may 
бо ectly comfortable. Placing a tablet of nitro- 
nitrite ae the tongue, or inhaling fumes of amyl 
ies D^ ovides quick relief from the pain. Other reme- 
fud ur slowly. Heat applied to the chest some- 
tablets 2 People who have had attacks should carry 
Sufferers ems When the pain begins. To prevent m 
emotional ш the disease should also avoid physical ant 
known to Strain, exercise, and whatever else has been 
Cause an attack in their particular case. 


ANGKOR 


False angina is a pain in the chest close to the hcart, 
caused by nervousness, neuralgia, or rheumatism. It is 
not caused by disease of the heart. These pains do not 
move along the body, and are not a cause for fear or 
shock. False angina pains do not affect the circulation 


of the blood. 


Harry Goto 


See also Heart (Hardening of the Arteries). 

ANGIOSPERM, A.V jih oh spurs, is the name of one 
of the two classes of seed-producing plants. Angiosperms 
are plants which have seeds covered by a seed case. The 


gymnosperms make up the 
other class. These plants 
produce naked seeds, many 
of them in cones. The angi- 
osperms are true flowering 
plants, with about 150,000 
species, or about half the 
plants known to man. Angi- 
osperms usually reproduce 
by means of cross-pollina- 
tion, in which the pollen is 
produced by the male sta- 
mens of the flower of one 
plant and carried to the fe- 
male pistil of another. Most 
often, insects carry out this 
pollination process, but 
sometimes the wind helps. 
Bright colors and sweet 
odors of the flowers attract 
insects which carry pollen. 
Most trees except the ever- 


Lynwood М, Chace 


The Seed Pod of a Typical 
Angiosperm is seen in the 
fruit of on arrowhead plant. It 
has been opened to show how 
the seeds of angiosperms de- 
velop within the seed pod. 


greens are classified as angiosperms. 
Scientific Classification. Angiosperms are in the sub- 
kingdom Embryophyta, phylum Tracheophyta. They make 


up the class Angiospermae. 


WILLIAM С. BEAVER 


See also CRoss-POLLINATION; FLOWER; GYMNOSPERM; 


SEED. 


ANGKOR, ANG Kohr, also called Ахсков THOM, is 
the ruins of the ancient capital city of Cambodia. The 
ruins lie in the northwestern part of the kingdom, near 


the city of Siem Reap. 


For location, see CAMBODIA 


(map). Angkor was the capital of the Khmer Empire 
from 802 until its capture by the Thai in 1431. It 
was abandoned sometime afterward, but historians do 
not know why. French archaeologists rediscovered the 


city about 1860, 


and the ruins are now one of the 


eatest tourist attractions in Cambodia. 
Angkor Thom. Modern historians believe Angkor to 
have been a city of more than a million people. Ex- 


tensive ruins, incl 


luding many buildings and several 


high towers, have been cleared of jungle growth, and 
partly restored. Angkor was a walled city protected by 
а moat. It was entered through five gates, each deco- 


rated. with four-faced heads, 


probably of the Buddhist 


god Lokesvara. An avenue lined with large stone figures, 
each holding a sacred cobra, ran from each gate to the 


center of the 
Bayon, a temp 


five-square-mile city, occupied by the 
Je dedicated to either Siva or Lokesvara. 


The Bayon's outer walls are elaborately decorated with 


detailed carvings and 


bas-reliefs of Khmer scenes and 


Hindu stories. The main tower of the temple rises 150 
feet, and it has 50 smaller towers. All the ruins in the 
› 
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P 
ме, 


Angkor Wat Ruins аге made up of a number of pyramids and 
towers. The ruins are being restored gradually. 


city are elaborately carved and decorated, and make 
up one of the world's richest finds for students of art 
history and archaeology. 

Angkor Wat, generally considered to be the finest 
architectural creation of Cambodia, is a temple that 
lies about 5 miles south of Angkor. It has three con- 
centric rectangular enclosures, the outer one measuring 
570 by 650 feet. Each enclosure rises above the one 
surrounding it so that the temple has a pyramidal form. 
The great central tower is flanked by smaller side towers. 
Coupled square pillars on a raised base circle the ex- 
terior. The temple proper stands in the central court, 
and measures 200 by 213 feet. The entrance hall to it 
has more than 100 square columns. THOMAS Е. ENNIS 

ANGLE, ANG g’/, is a figure formed by two lines 
starting from the same point. The point is the vertex and 
the two lines that form the angles are the sides. Angle 
comes from the Latin word angulus, meaning corner. 

When the lines make a square corner the angle is a 
right angle, or an angle of go degrees. This is written 90*. 
An angle of less than 90° is an acute angle. An angle 
between 90° and 180? is an obtuse angle. 

‘Two angles whose sum is 9o? are complementary. И 
their sum equals 180°, they are supplementary. 

A protractor with a scale from 0? to 180° measures 
angles in drawings. In outdoor work, angles are meas- 
ured with a transit instrument that has two scales, one 
horizontal and one vertical. 

In more advanced mathematics, there may be angles 
of any size, positive or negative. If one hand of a clock 
is fixed at three, and the other hand starts at three and 
turns backward, that is, counterclockwise, until it 
reaches twelve, it passes over all the angles between 0° 
and 90°. These are angles of the first quadrant. If the 
rotation continues until nine is reached, it covers all the 
angles from 90° to 180°. These are angles of the second 
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Kinds of Angles 


aain and forms suci: angles as 370? or 410°. 475° lies 
in quadrant two, 720 is two complete rotations, and so 
on for all positive s. If the rotation is clockwise, the 
angles formed are negative. Harry С. BARBER 

See also DEGREE; PROTRACTOR. 

ANGLE was the name of a member of one of the three 
Germanic tribes which invaded Britain during the 400's 
and 500’s. The other two tribes were the Jutes and the 
Saxons, to whom thev were closely related. The tribes 
set up small kingdo::s. Some of these lasted until the 
Norman Conquest. 

The Angles came [rom Angeln, a district in the south- 
em part of present-day Schleswig-Holstein, and from 
Denmark. They drove out the native Britons along the 
fast coast, and founded three kingdoms, Northumbria, 
Mercia, and East Anglia, in what is now northeastern 
England. These territories were called Engla-land, or 
Argle-land, the word from which the name England is 
derived. Harry С. боор 

See also ANGLO-SAXON. 

ANGLE OF ATTACK. See AERODYNAMICS. 

ANGLE OF INCIDENCE. Sce REFLECTION. 

ANGLE OF REFLECTION. See REFLECTION. 

ANGLER, а fish. Scc Евн (Mouth and Teeth). 

ANGLEWORM. Scc EARTHWORM. 

ANGLIA. Зее Ехстлко (The Anglo-Saxon Period). 

ANGLICAN is a term applied to the Church of Eng- 
land and those churches which are in communion with 
"and share its beliefs. See CHURCH OF ENGLAND; EPIs- 
COPALIANS, 

ANGLIN, FRANCIS ALEXANDER (1865-1933). Was 
Chief Justice of the Supreme Court of Canada from 
E to 1933. He became noted as an administrator 
к di brought unity into the court's proceedings. He 
я ged many important cases concerning the division 

J powers between the dominion and the provincial 
fovernments. In 1924 he was made a member of the 

El Privy Council. Anglin was born in St. John, 
uo Brunswick. As a lawyer, he specialized in corpora- 

on and civil cases. He became a justice of the Supreme 

ÁN of Canada in 1909. 7. E. Норовттз 
pne is the term used when a person fishes for 
E ег than for food. Angling is one of the oldest 

om The Old Testament and the writings of early 

BW Romans mention angling. £ 
subject of alton, an English author, made angling the 
i of a famous book, The Compleat Angler, or the 

latior Man's Recreation, in 1653. Huon GREY 

AN An FISHING; WALTON, IZAAK. 

ANGLO EGYPTIAN SUDAN. See SUDAN. З 
Anglo.N, -NORMAN. Sce Excrisu. LITERATURE (The 

© Norman Period). 


ANGLO-SAXON 


ANGLO-SAXON, лхо gloh SAA ги, is the name given 
to the nation created by the union of the Germanic 
tribes that settled in England in the 400's and 00's 
These tribes were the Angles, Saxons, and лис». The 
Jutes, earliest to arrive, came from what is now the 
Danish peninsula of Jutland to help the Britons drive 
back the Scots and Picts. They then turned against the 
Britons and took possession of Kent, the Isle of Wight, 
and the coast of Hampshire. The success of the Jutes 
attracted their neighbors in northwestern Germany. Be- 
fore the end of the 500's, the Saxons held most of south- 
ern England. The Angles had conquered most of mid- 
dle and northern England and part of southern Scot- 
land 


The seven Anglo-Saxon kingdoms formed the so- 
called heptarchy, which included Northumbria, Mer- 
cia, East Anglia, Essex, Sussex, Wessex, and Kent. 
Egbert, King of Wessex, subdued all the other king- 
doms about 830, making the first move toward political 
unity. Alfred the Great checked the Danish invaders in 
878. During his reign, he did much to bring England 
out of the Dark Ages and to unify it. Alfred's descend- 
ants became the first to use the title “King of all Britain.” 

The Anglo-Saxons left their mark on the English lan- 
guage in its grammar and in thousands of words, in- 
cluding perhaps half the words we ordinarily use. These 
words may be traced to the dialect that was developed 


ANGLO-SAXON ENGLAND 
(during the 700's) 
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ANGOLA 


The southern dialect was the 
literary language of Anglo-Saxon England 
Anglo-Saxon Chronicles were four accounts of Eng- 


lish history from the earliest known time to about a cen- 


in northern England 


tury after the Norman Conquest. During his reign, 
Alfred the Great directed the gathering of local histories 
into one chronological narrative that would cover the 
nation. After his reign, monks in various monasteries 
continued the chronicle, The six surviving manuscripts 
have poems and other items in common. Among them 
is the ballad of the Battle of Brunanburh, fought during 


the reign of King Athelstan. Н. С. Соор 
Related Articles in Wokrp Book include: 

Alfred the Great England (History) Heptarchy 

Angle English Language Jute 

Athelstan English Literature Saxon 

Egbert (Anglo-Saxon) Teuton 


ANGOLA, ang СОН luh, or PORTUGUESE WEST 
AFRICA, is an overseas possession of Portugal on the 
west coast of Africa. The map shows that the Atlantic 
Ocean lies to the west. Angola borders Congo on the 
north and east, the Federation of Rhodesia and Nyasa- 
land on the southeast, and South-West Africa on the 
south. Cabinda, in the northwest, is a district of Angola, 
although Congo separates it from the rest of the coun- 
try. Angola covers 481,351 square miles, and has a 
1,000-mile coast. Luanda is the capital and largest city. 

The Land consists of a narrow coastal plain and an 
interior plateau that averages 6,000 feet in elevation. 
Rivers that drain the country include the Congo, the 


LUANDA 
я $ Vila Ма 


Cuangar = УХ 
ч Dirico _. 


Cuanza, the Cunene, and the Zambezi. Mog d № 
4,145,266 people who live in .\ngola are Bantu Negun 
but some Bushmen live in the south. Angola's mar 


comes from one of the Bantu 
Agriculture provides a lis 
people. Important farm рг‹ 
cotton, palm oil, sisal, sugar, and 
produce diamonds, and the 
much petroleum. Four railr 
Cities. Luanda (pop. 141. 
center and port. Other impo: 
(pop. 23,897), Mocámedes (pop 
(pop. 14,690). Inland trade cc: 
(pop. 28,296), Sá da Bandeira 
(pop. 9,473), Silva Pôrto (po; 
8,690), and Gabela (pop. 4,99 1 
History. The conqueror Paulo Dias de Novas a 
claimed Angola for Portugal in 1574. In 1641, the Dac 
attempted to force the Portuguese from the county T 
take over its rich slave trade. The Dutch succeeded 
a time, but Portugal regained control in 1648. | d 
In the late 1800's, Portugal tried to gain a bloc? 
territory in Africa connecting Angola with Mozambik 
But Great Britain objected, and forced Ford 
abandon its claim to the interior. The present bos 
aries of Angola were established in 1891. 
Portugal improved its investments in Ang == 
Portuguese dictator Antonio de Oliveira Salazar 5 5 
to power in 1928. Angola began to pay its o 
1934, and no longer needed tax money from Po 1% 
Geologists found rich oil deposits near Luanda m 
and drilling was widespread in the late 1950's. e 
The Bantus disliked the harsh Portuguese m od 
fighting broke out in February, 1961. Rioting А5 к 
rapidly, and developed into a bloody guerilla À 
сапу 1961. Portugal rushed troops in. In Marc - 
the United Nations voted to investigate Des a 
Angola. But Portugal refused to allow UN inves Noni 
to enter the country. Снавиз Ё 
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‚ ANGORA, ang СОНК uh, is the former SP S. 
in the West for the capital of Turkey. See АХ 
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ANGORA із а 
Аха goat or t 
move to the Ar 
Bude from the g 


fiber made from the fur of the 
gora rabbit. Both animals are 
province of Turkey. The fiber 
иг is commonly called mohair 


we Монли), Ma turers make pile fabrics for car 
таз from mohair ile makers use it for men’s sum- 
Ier suit, Angora ribbit hair is also used to make tex- 


Bes. Angora is als ате of a breed of cats (see Car 
Longhair Cat). < ilso Goat (Classes of Goats); 
Казат (Domestic К :bbit) 


ANGOSTURA, 


Caste Н. Revises 


ıs TYOO ruh, is the bark of a 


К. : : ^ 
math American It provides a source for bitters, a 
teed sometimes to flavor alcoholic drinks. See 
tho Berrers. 


ANGSTROM UNIT, 
wat used to meas: 
Wed to take measu 
кез of films. ( 
month of a centi 


Wave length of yello, 


ING strum, is an extremely small 
wave length of light. It is also 
vents of small objects, such as the 
angstrom equals one hundred 
cter, or 1075 ст. For example, the 
san sodium light is 5,890 X 107 * cm., 
у The angstrom unit hasa number of 
AU Ti abbreviations including A, А°, А, A.U. and 
ы н named іп honor of the Swedish. physicist 
Маги of tiai Angstrom, who made many important 
tum): Wr ight. See also LicHT (color picture, Spec- 
m rans AND МЕ ASURES (Linear). Jous W. RENNER 
EL cotes Sec у EIGHTS AND MEASURES 
: Angular Measure). 
ANGUS CATTLE. Sec Carrie (Beef Cattle [Aberdeen 
з]; color picture) 
thee DRIDE, an E 1 r dried, means without water. In 
Water neo an anhydride isa compound that lacks the 
addition R to make it an acid. For example, the 
з гй water to sulfur trioxide (an anhydride) pro- 
хабе ка’ асіа. Acetic anhydride is an important 
Камер. anhydride. It is used in making cellulose 
‘bers, photographic film, and wrappings. Aspirin 
oke eur reaction of acetic anhydride with sali- 
ANHYDROUS à Аар. с 20. pues Еа? 
monks gas E AMMONIA is the liquid form of pure 
ating ты Т t is used as a fertilizer and asa refriger- 
Compress dry © produce anhydrous ammonia, chemists 
гу ammonia gas (NH3) to form a liquid. 
anhydrous ammonia as a fertilizer to add 
soil. It may be sprayed directly onto the 


q armers use 
торел to the 
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soil or added to water used for irrigating спора Andy 
drous ammonia contains about Ёз per сети nitrogen 
Nitrogen is esential for plant growth 

The liquid is also widely used in making commercial 
fertilizers. It may be added directly to fertilizer mixtures 
containing compounds of phoiphons and рослай 
Or, it may be combined with water to form а solution 
for making a mixed fertilizer 

Anhydrous ammonia is used as an industrial гей. 
erant in cold-storage and ice manufacturing plants 

Sec also Ammonta; Coup товлож; Frsmarrs; N» 
TROGEN (Nitrogen in Agriculture) 

ANIAKCHAK, av ih AK chak, із а volcano on the 
Alaskan Peninsula between the Pacific Ocean and the 
Bering Sea. It has one of the largest craters in the word 
The crater, а caldera formed by the collapse. of the 
central part of the volcano, measures about six miles 
across and about 19 miles around. Aniakchak was 
thought to be extinct when discovered in 1923, but it 
erupted in 1931 Gosen А. Mace 

ANILINE, AN uh lin (chemical formula, Cal NH), в 
a colorless, oily liquid, slightly heavier than water 
Aniline is one of the most valuable chemicals used in 
making dyes. It has a strong odor and a burning taste 
This highly poisonous chemical has a destructive action 
on the red corpuscles of the blood. It melts at - 6% 
and boils at 184°C., and dissolves slightly in water. It 
turns brown when exposed to air Aniline is made from 
nitrobenzene, obtained from benzene, ог benzol, a by- 
product in the destructive distillation of coal tar 

A wide range of dyes of great beauty and fastness 
has been made from aniline. Industry uses aniline dyes 
not only to color textiles, but also to make ink, varnish, 
and pigments for paint, to dye feathers, and to color 
other articles. Aniline dyes are important to the bac- 
teriologist in staining bacteria and other organisms. 
Aniline is also used in making medicines 

Aniline was discovered in 1826. It did not become 
important until 1856 when the English chemist, William 
H. Perkin, trying to make quinine, accidentally made a 
violet dye. Before World War I, Germany controlled 
the manufacture of dyes. American industries now 
manufacture excellent aniline dyes. Groxor L. Bust 

Sec also Солі. TAR; DYES AND уко; PERKIN, SIR 


WILLIAM HENRY. 
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ANIMAL 


ANIMAL. Animals live in almost every part of the 
world. They are found in hot places and cold. They live 
deep in the ocean and near the tops of high mountains. 
Scientists have found that there are about a million 
different kinds of animals in the world. 

The tiniest animals are too small for the eye to see. 
Thousands of them could swim in a teaspoonful of water. 
The biggest animal, the blue whale, weighs more than 
one hundred tons. Yet all animals, no matter how differ- 
ent or strange they may seem, are alike in some ways. 


The Difference Between Plants and Animals 


Nearly all living things are either animals or plants. 
Usually it is very easy to tell the difference between 
them. It is often said that animals are different from 
plants because animals move about and plants stand 
in one place. This is not always true. Sponges and other 
sea animals attach themselves to one spot on the bot- 
tom of the ocean and remain there. There are some ani- 
mals which look like plants. Sea lilies are really animals, 
but they look like the plants for which they are named. 

The simplest animals and plants are even more diffi- 
cult to tell apart. Each of these is made up of a single 
cell. Cells are the tiny units which make up all living 
things. Even experts cannot tell whether some of these 
one-celled creatures are plants or animals. 

One great difference between plants and animals is 
the way they get their food. Animals eat plants or other 
animals. Most plants are able to make their own food 
out of substances they find in the air and soil. 


The Bodies of Animals 


The bodies of animals are fitted for many tasks which 
help keep them alive. Animals use their bodies to get 
food, to protect themselves from their enemies, and to 
bear young. 

Organs for Getting and Using Food. The bodies of 
some animals are especially fitted for eating plants. Such 
animals have flat teeth that can grind up plants, and 
stomachs that are suited to digesting plants. Other ani- 
mals have sharp, pointed teeth for tearing flesh from 
other animals, and sharp claws for clutching their prey. 
Some whales have bones in their mouths which act as 
strainers. These whales swim through the water and 
strain out the tiny sea animals which are their food. 
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Some animals are fitted to cat many different kin 
of food. Foxes can eat both mice and apples. Othe 
animals can eat only certain kinds of food. The red wt 
mouse of the Pacific Coast will die unless it can gt 
the needles of the Douglas fir (гес to eat. 5 

Animal bodies are also able to digest the food asd 
make use of it once it is eate». Tiny one-celled animals 
may digest food throughout their entire bodies. Som 
worms have only a branching sack for a stomach. Аж 
mals with backbones, such as horses and tigers, have 
many different organs which help them digest low 
Some of these organs produce juices that break up Ù 
food and prepare it for the body's use. Other onis 
such as the stomach and the long tubes called intestin® 
move the food along and take out the nourishing b 

Organs for Moving About. Animals move Ee 
get food and to avoid their enemies. The bodies of dif 
ent animals are fitted to move about in the air, on f 
ground, and in the water. › hep 

Animals that live in water have special organs t0 
them swim. Fish are often streamlined in order to di 
through the water with little effort. Fins on b d 
and bellies help the fish to keep upright. m: E. 
pairs near their heads act as brakes. Fishes’ tai P 
them through the water. 

Some animals, such as birds and sor 
wings and can fly through the air. The 
help make their wings larger but not mu 
large breast muscles of birds arc strong and Cà 
the wings rapidly. iffe 

NER "ga live on land are fitted for many : | 
ent kinds of movement. Some, such as Mass 
snakes, crawl on their bellies. Many of the anima? 
backbones have four legs. 

Animals that creep, such as turtles, 
with the upper parts placed at right ang a 
parts. The bodies of such animals are heavy: 
move slowly. 

Animals that can run very fast, suc ir legs i5 
deer, have long legs. The lower part of their 
long. The upper part is short. Е legs that has 

Animals that jump have one pair of po and the 
become very large and muscular. Both the tros 
grasshopper have hind legs of this kind. M 

Animal Sense Organs. Many animals Cà 
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! animals are sensitive to light, 
such as eyes. Others have little 
vies that seem especially sensi- 
s cannot see objects as men do, 
to tell light from darkness. 
yes with parts that help them 
rays in order to see more clearly. 
nay be made up of as many as 
ı part points in a slightly differ- 
ent direction. In spite of these many parts, insects’ eyes 
wr not as keen as men's eyes. Insects cannot see objects 
dearly. But their eyes «quickly see anything that moves. 
Fish, birds, dogs, and cats have eyes that are very 
much like cameras. Kays of light are brought together 


9n a sensitive part оГ the inside of the eye. Most fish 
cannot see very far in the water. Birds can see most of 
the colors we see. Owls are said to be able to see light 


fays that men cannot see. This helps them to catch 
their prey in the dark The eyes of other animals that 
hunt at night have pupils that open up very wide. This 
permits them to see more in dim light. 

Some animals аге noted for their keen eyesight. A 
hawk soaring high he air can see a mouse moving 
through the grass. Vultures can see the bodies of dead 


Australian Sea Horse is almost 
impossible to see when it is in sea- 
weed because of the leafy growths 
on its body. 


on sails 
movable ribs. 


Flying Dragon glides from tree to tree 
d of thin skin that are stretched over its 


ANIMAL 


animals from great distances as they fly through the air 

Hearing. Many animals cannot hear well. Some fish 
can hear, but sound is not important in their lives. It 
has been said that fish can hear only low-pitched sounds 
Insects have simple eardrums on their legs or on the 
sides of their bodies. These organs help them to hear 
vibrations in the ground as well as sound vibrations in 
the air. Any slight shaking in the ground is important to 
an insect for it may mean that enemies are approaching 

Human beings are able to hear only part of the vibra- 
tions in the air that we know as sound. Dogs can be 
trained to respond to a whistle that human beings can- 
not hear. When bats fly they make noises which cannot 
be heard by the human car. These noises reflect from 
obstacles and help the bats to avoid striking them in 
flight. It has been said that bats were the first to use 
the principles of radar, for radar sends out radio waves 
in the same way sound waves are used by bats 

Touch. All animals have a sense of touch. In animals 
with backbones, the sense of touch is concentrated on 
the surface of the body. Insects have tiny bristles all 
over their bodies which are sensitive to touch. Little 
rodlike organs on their heads are called feelers or an- 
tennae. Insects often use their antennae to feel objects 
in their surroundings. 


ANIMAL ODDITIES 


Flying Lemur corries its young in the 
folds of its soft skin wherever it goes. 


f-nosed Bat received its name 
from the leaflike appearance of the upper 
half of its nose. 


African Lea 


ANIMAL 


The whiskers of cats are special organs of touch. The 
base of each whisker is surrounded by many nerves. 
The cat can feel the slightest pressure on its whiskers. 

Smell and Taste. The senses of taste and smell are 
very closely related. Many animals have keen senses of 
smell. Through their sense of smell, dogs can recognize 
a person whom they have seen only once. 

In insects, the sense of smell is located in the anten- 
nae. Often it is very keen. Male moths and butterflies 
can smell the female of their own kind from miles away. 
Sharks can locate а bleeding animal in the water by 
their sense of smell. 

Many animals have a keen sense of taste. Butterflies 
can tell differences in the sweetness of liquids that taste 
alike to human beings. Catfish can taste with the out- 
sides of their bodies, although their main taste organs 
are in “whiskers” near their mouths. 

Organs That Breathe. АП animals must breathe oxy- 
gen and give off a waste gas called carbon dioxide in 
order to live. In some animals that live in the water, the 
oxygen seeps through their body coverings. Insects take 
in oxygen through tiny holes called spiracles, in the sides 
of their bodies. Fish have slits with fringed edges, called 
gills, back of their jaws. These gills remove the oxygen 
from the water that passes through the fish's mouth. 

Land animals with backbones have special breathing 
organs called lungs. These lungs take in oxygen from 
the air and give off a waste gas called carbon dioxide. 
The oxygen is carried by the blood through the body. 

Other Uses of Animal Bodies. Animals can often 
use parts of their bodies much as man uses tools, The 
beaver has chisel-shaped front teeth that help him cut 
down trees. The mole, a velvet-furred little animal that 
lives underground, uses its large front paws as shovels 
to dig into the ground. The elephant uses its trunk for 
eating, for guiding its young, to fight its enemies, to lift 
heavy loads, and to perform many other tasks. Bees have 
little brushes on their legs which make it easier for them 
to gather pollen and to clean their antennae. 

Some animals can grow new parts for their bodies if 
certain parts are lost. If a sea animal called a starfish 
loses one of its arms, it can grow a new arm, and the 
arm can even grow a new body. A flatworm known as 
the planarian can even grow a new head to replace one 
that it has lost. 

The Pattern of Animal Bodies. The bodies of most 
animals are arranged in definite patterns. For example, 
in the case of dogs, cats, and horses the left and right 
sides of the body look almost exactly alike. But some 
animals have no right or left sides. Most starfish are 
five-sided, and a few of them have as many as forty 
sides. Their body pattern resembles a wheel, with parts 
like spokes coming out from the center. The bodies of 
some worms show us still another pattern. They are 
made up of separate parts called segments. These seg- 
ments are joined together somewhat like the coaches of 
a railway train. There are some animals which have no 
definite body pattern. A sponge, for example, may 
follow the shape of the rock over which it grows. 


Where Animals Live 


Animals are fitted to live in many different and even 
extreme surroundings. Some fish have been found three 
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miles deep in the ocean. Crows have been seen high 
on the slopes of Mount Everest, more than five wi 
above sea level. Some kinds of shrimplike 

can live on the edges of the ice near ће Хоп № 
Others are found in the boiling waters of hot зуб 

Animals are fitted to live : many different kinda 
places, but there is no anima! that can live succes 
everywhere on earth. 

The same groups of anim ils are often found in he 
same kind of places. Fish, vorms, and starfish ard 
found in the sea. Shellfish, snails, clams, and anima 
such as frogs that can live both in and out of the wai 
live along the shores. Some groups of animals are fws 
in the forests. Another group may live on grassy plais 
Still others are able to live in the hot, dry deserts, 

Homes of Animals. Many animals have no home 
They spend their entire lives moving about. Fish ш 
from place to place in the sea. Wild dogs and their mle 
tives lie down wherever they are at night. 

Some animals make homes for themselves only whee 
they are about to have young. Some fish build nest й 
which their eggs hatch. Birds usually build ness & 
spring. Many animals with backbones live in permanet 
homes. Some of these homes are holes dug in the grows 

Squirrels build nests for themselves in trees or live 
hollow logs. Bears often make their homes in cam 
Large apes called chimpanzees often sleep in nests in 
trees. They build these nests ont of sticks. 

Some animals build their homes with great care as 
skill. Beavers build homes of mud and sticks. Ther 
homes have carefully built underwater openings to kep 
out enemies. Ants too are very clever builders. Some 
their homes are huge mounds containing many rooms 
with some of the rooms used for special purposes. Se 
Ахт (The Ant Colony); Braver. 

Animal Territories. Many animals that do not hit 
regular homes nevertheless live within a definite tet 
tory. Sometimes the territory in which an animal live 
may be quite small. Even the most active cotton 
rabbit will seldom move outside of an eight-acte a 
during a single year. 

OR the athe! Dans a mountain lion has a very lage 
territory. It hunts and moves about inside a d; 
may be fifty miles in diameter. It covers all this tt 
tory every three to ten days in search of food. "m. 

Birds also have regular territories surrounding i | 
nests. They guard these territories against nom 

The kind of place in which an animal lives т 
upon a great number of things. The climate E 
suitable. Proper food must be available. Mo 
present in the proper amount. Lack of rivers an 5 il 
may hinder the spread of beavers. Large "V 
streams may stop gophers from moving about. ies def 

If an animal needs protection from its ene 
must be places for it to hide. Deer may ever woot 
death rather than go far from the protection 0 а 


Animals That Travel id 
2 anol 
Many animals move about from one area 0 û , 


pir 
at certain times of the year. The movements * 
are the best known because we see them не mir 
spring and leave again in the fall. Some 
travel thousands of miles every year. e, When 
Other animals also travel when seasons саш high 
winter approaches, deer leave their homes 1n 
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LEADING GROUPS in 
the ANIMAL KINGDOM 


Portuguese Man-of-War 
Hollow-bodied Animal 
(Coelenterate} 


Flotworm 
(Plotyhelminth) 


Red Sponge 
Pore-bearing Animal 
{Poriferan} 


Starfish Lond Snail Earthworm 
Spiny-skinned Animal Soft-bodied Animal Segmented Worm 
(Echinoderm) (Mollusk) (Annelid) 


Centipede Dragonfly Garden Spitier 


Animals with Jointed Legs (Arthropods) 


Lesser Bird of Paradise 


Animals with Spinal Columns (Chordates) 
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/ 4 Arctic Wolf =e 
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Wolverine 
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= Arctic Hare (winter coat) 1 
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CENTRAL AND SOUTH AMERICA 


=ч 


Se Хот 


Giant Anteater 


Spider Monkey 


ROPE AND CENTRAL ASIA 


Giant Panda 


AFRICA 


INDIA, SOUTH ASIA, AND EAST INDIES 
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Gray Kangaroo 


Tree Kangoroo 
Fruit Bat 
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COLOR PROTECTS THEM 


Ermine (winter сос!) 


Pine-Tuft Caterpilf 


amd cor ‘own into the lowlands The 

wies aed other an: which prey upon deer follow 
Ben. The great he: buffalo that once lived on the 
рисо plains пу »orth in the spring and south- 
wand in the autumn ‘hales swim on regular routes 
Ming the coasts of ^ America. Even insects may 
mz Monarch | tlies spend the winter in the 
бет states and ! rth in the spring. 

Weather is only ог the reasons why animals travel. 
Nene animals trave special places to have their 
wang. Baby salmo: born far upstream in rivers 
They swim downst: and spend their adult life in 
бе осела. Then thes «im back upstream to lay the 
ven which will Вас! эго a new generation of salmon. 

Eek in Europe and America leave their ponds and 
eens and swim to ılıc warm Atlantic waters north of 
ite equator, There thcy produce young and die. The 
young eels swim back to the same home from which 
Ми parents came 

Sometimes a countryside will be covered by а horde 
E animals which moı< across it and then disappear. 
Ths ccours with lemnungs, which are related to meadow 
mir. They live in the mountains of northern Norway 
ad Sweden. Every five to twenty years, a great horde 
М lemmings sudden!) appears in the valleys of these 
Weta They trave! straight to the sea, eating plants 
W they go. At the seashore, th unge into the water 
Eon cy plunge 

The explanation for this movement seems to be that 
Ве sumber of lemmi: «s increases very rapidly. Every 


Jew years there are so iiny lemmings that they eat up 


3l the food where the: live. Some of them must move. 
The group that leaves keeps moving and eating until 
I aches the end о! the land and plunges out into 


the water. 


Animals and Their Young 


Animals are born in many different ways. A one- 
sd animal simply divides in two. Each of the two 
cells grows and then divides again. Neither of 
Be two resulting cells is any more a “parent” than the 
Ser. The one-celled animal never grows old and never 
unless it meets with an accident or is eaten by 
other animal. 
animals called hydras produce offspring much 
Ҹа tree sends out branches. The hydra is made up of 
E" long arms attached to a stalk. The young hydra 
Men às a bud on the stalk of its parent. After a 
it grows big enough to take care of itself. It breaks 
la its parent and goes its own way. 
чам animals, certain cells in the body аге set 
** for the task of producing young. These cells are 
into female cells called eggs, and male cells 
эң трет. The female cells are usually large and 
УТУ active. The male cells are small and quick- 
ek Usually there are many thousands more male 
than female cells. The sperm cell unites with an 
to form the young animal. С 
Vater. сз, these cells are merely set free in the 
mà The female salmon lays her eggs. The male 
Мо Over them and releases a cloud of sperm. In warm- 
male E als with backbones, called mammals, the 
3 are transferred to the female and the young 
B the body of the mother. 1 
nimals Care for Their Young. Many animals 


Some mm 
travel great distances to the ploces where they feed or breed. 
The et $e 
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though 
doing. In general 
what edge as men do and teach it to their children. 
Some animals need little training. А bird that is 
brought up apart from all other birds will seek for food 
and build a nest without being taught. Wem 
Cats bring live mice to their kittens. By playing with 
the mice, the kittens learn how to catch and kill micc. 
Animals can teach their young to be afraid of possible 
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COMPARATIVE SPEEDS OF ANIMALS 


ien КЕЛ N mph 30 mph 40 mph 50 mph 60 mph 70 mph 


Robia (30 mph) Dragonfly (50 mph) 
м <= 
асай үз Hummingbird (60 mph} 
Bot (15-20 mph) 
IN THE AIR Owl (40 mph) t 1 
Blue Joy (20 mph) АҺ e. pa 
Common Swift (60 mph) 
d ^ 
Canvasback Duck >. 
(70 mph) 
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Turtle ($ mph) 


Д 


Әр 


House Cot (30 mph) 


pe >/ 
‚_ р 5 Men (20 m, 
Snake (2 mph) 


IN WATER 


Эў; Goldfish (4 mph) 


The Speeds of Animals Vary Greatly: ur 


4 high 

ШР НРА. rank as the fastest of all animals, with speeds 05 
Whale (20 mph) AN <= ш бо 95175 miles an hour. But the speediest land pq 
mph) outstrip the fastest water animals. Many of Tenis 


ures given here are estimates, Бесаше ти M 
have a difficult time measuring the speeds o"! 


animals, Also, the maximum speed onan ier 
т may differ widely from its usual speed. A rabl gre 
А AN Barracuda (30 mph) fasterthan a greyhound forashort time. But! un 
NE on hound can keep up its speed for longer disto 
а. 0 С ў 
Man (5 mph) 


Dolphin (25 mph) 


Trout (5 mph) 


1 Sed Turtle (20 mph) 
0 mph 1 
а : P 20 mph 30 mph 40 mph 50 mph Г mu DA 3 


пау be unafraid when it first 
ther is with it and shows fear, 
with her. When an old wolf 
imd ber cubs come ир: a trap, the old wolf may be 
aid. The cubs will s the old one's fear. From then 
an, the cubs will avoid ‘raps. 

Competition in the Animal World 


There is seldom ст h food in the animal world. 
feels are often hu: v and may even starve if the 
or animals they с и disappear. Plant-eating ani- 
compete with cacl: ther for the plants in their sur- 
Flesh-eatin animals eat the plant-eating 
and even cat «ich other, when food becomes 


i A young ас 
ami a man. But if its : 
de young deer will f 


The animals that livecd on the Great Plains of the west- 
United States before the white men came, competed 
each other for food. Buffalo wandered over the 


NAMES OF ANIMALS AND THEIR YOUNG— — 


Male Fomale Young Group 
buck doe kid herd 
boar sow cub sloth 
pup colony 
cock hen nestling 
sta fledgling 
bull cow calf herd 
tom lioness kitten 
tom pussy kitten clowder 
cluster 
rooster — hen chick flock 
buck doe fawn herd 
stag 
dog bitch pup kennel 
jackass — jennyass colt herd 
jennet drove 
drake duck duckling flock 
bull COW calf herd 
reynard vixen cub earth 
pup skulk 
bull cow calf herd 
buck nanny kid trip 
Dy goat nanny-goat Ба 
gander goose oslin, е 
gosling Е 
Боаг sow shoat herd 
farrow drove 
piglet 
stud. dam foal stable 
stallion таге colt (male) herd 
filly (female) 
buck doe joey troop 
boomer flyer herd 
ton lioness cub pride 
tom she-lion flock 
cock hen chick flock 
jenny howlet owlet flock 
howlet 
Steer cow stot herd 
drove 
buck doe kitten colony 
warren 
buck doe colony 
bull cow pup herd 
rookery 
harem 
buck ewe lamb flock 
ram d lambkin _ hurtle 
bull cow cub herd 


plains cating the gram. Antelopes, dogs, and 
mice shared their food. Gophers dug in the soil and fed 
on the roots of plants. From time to time buge swarms 
of grasshoppers descended on the prairie and ate many 
of the plants in certain areas. Then the other plant- 
eating animals had to move away or starve to death. 
Wolves ate many of the grasseating animals. They 
even attacked the larger buffalo. Small wolves called 
coyotes hunted mice and ground squirrels, Usually, the 
flesh-eating animals ate enough of the grasecating ani- 
mals so that there was enough grass to go around. 


Animals have many different ways of protecting 
themselves against their enemies. Some use weapons, 
others run away or hide. A few, such as the opossum, 
even pretend to be dead when they are attacked. 


Weapons of Animals. Animals’ weapons may serve 


bers of the deer family have large and horns. In 
the Far North there are animals muskoxen which 
look somewhat like buffaloes. When a herd of musk- 
oxen is attacked by wolves, they form a circle, heads 
pointing outward. The wolves must break through the 
circle of deadly horns to kill their prey. 

Claws and Hoofs. Many flesh-eating animals are 
armed with sharp claws. The claws of the anteater are 
so they can slash a wildcat to death. Most mem- 
bers of the cat family have claws which can be pulled 
back into the animals’ paws. In that way the claws do 
not interfere with walking or running, and their points 


are protected. 

The feet of other animals are armed with hard hoofs 
which make strong weapons. Mules are noted for their 
ability to kick with their hoofs. Sometimes, deer, in- 
stead of running, will strike out at attacking wolves with 
the sharp hoofs of their front feet. 

Teeth. Among many animals, teeth are deadly weap- 
ons that can be used to protect themselves or to kill 
prey. The apes called baboons have teeth sharp enough 
to kill leopards. Tigers and bears have large and deadly 
teeth. Some teeth of elephants and boars have grown 
into large and powerful ٤ Д 
eiua Weapons. Many animals contain poison in 
their bodies which they can inject into their enemies. 
Bees, ants, and wasps have stings with which to inject 
this poison. Spiders and snakes inject poison with 
oe 7 possess other chemical weapons. Mon- 
arch butterflies are. bad-tasting to birds because of a 
chemical in their bodies and so they are seldom eaten. 
Toads give off a milky fluid which can make dogs sick 
or even kill them. When plant lice are attacked, they 

ive off a liquid which entangles their enemies. 

Protection by Flight. Some animals, such as the deer 
and antelope, can run forty to forty-five miles an hour 
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TYPES OF WEAPONS 


POISON FANGS 
Tarantula Spider 


TUSKS 
Wild Boar 


HORNS 
African Buffalo 


BEAK 
Great Blue Heron 


to escape their foes. They « keep on run 


periods of time. Rabbits ar so swift runners. a : 
can make long zigzag jun which make them = 
difficult to catch. 

Birds take wing to escape their enemies Sparrons 4 
into thick bushes in order to avoid hungry hawks. Of 
animals flee into holes in the ground, The prairie dy 


runs into its burrow where its enemy, the coyote x 
not follow. 


Shells and Spines. The bodies of some animai 
vide them with protection against enemies. 
themselves into their thick shells when they are the: 
ened. Inside the shells they аге beyond reach of theim 


and teeth of their enemies. Clams close their deb 
tightly at the first sign of danger 


A European animal called the hedgehog is oem 
with spines an inch long. When an enemy appean te 
hedgehog curls itself up into a ball and the sharp sis 


stand straight out. The greater the danger, the tight 
the ball into which the anima! curls itself. 

The sharp quills of Һе porcupine are loosely attache 
to the skin. If the porcupine is touched, the quills a 
driven into the skin of the atiacker. 

Protection by Color. Many animals аге colored i 
such ways that it is hard for their enemies to see thes 
Some tiny animals that swim in the ocean are almat 
transparent and can scarcely be seen in the water. Вай 
mammals, and insects are often colored like their La 
roundings. The coat of a cottontail rabbit resemble 
dried grass. A woodcock resting on fallen leaves ses 
to disappear into its background. See Biro (color pe 
ture, Game Birds). 

Some insects look like parts of plants. The “measuting 
worm” caterpillars hold on to a branch of a tree Wê 
their hind feet, swing out, and stiffen. Froma distanet 
one looks exactly like а twig. A butterfly that lives 8 
India could easily be mistaken for a dead leaf wie 
the insect is at rest. 1 

А few animals have the remarkable ability to chang 
their color to avoid their enemies. Small lizards ab : 
chameleons can change their colors rapidly to match be 
surroundings. Fish named flounders can imitate the pë 
tern as well as the color of their backgrounds. Па 
flounder is placed оп a checkerboard, it attempts ® 
produce the arrangement of the squares on its Боду. a 

Color helps attacking animals as well as those ke 
need protection. Some flesh-eaters are colored gh 
that make it easier for them to steal up on their E 
The copperhead snake looks like the dead leaves ge 
which it hides. The white polar bear is hard to sce am 
the snow and ice of the Arctic regions. 


Animals That Live Together 


Many animals have little to do with other “a 
like themselves, Others may live together in beso 
groups or colonies where each animal may work for 
good of all. s The 
‚ Some animals even live together in a single body. d 
jellyfish called the Portuguese man-of-war is made p^ 
а group of animals attached to a single float. € 
animals move the colony along by swimming [ 
catch and digest prey. Still others have the task vou 
tecting the colony from its enemies and producing} only 

ome animals associate with their own kin time 
when they mate, Mating often lasts only a $ s 


pe 


Tie drone bec, for example, dies after the wedding flight. 
Ов the other hand, birds mate for the entire period of 
giog a family, and sometimes for even longer. Wolves 
jad coyotes live in pairs year after year. Both parents 

care for the young. The family may grow into a 
=й pack, cord a the parents and the cubs born 
ana of several years. 

po animals may work together in order to 
perform а single task. Pelicans unite to drive fish into 
allow water where they can be caught more easily. 
E jays join together to attack an owl. Other birds 
wmetimes help them. 

flecks and Herds. Birds and mammals sometimes 
the together in flocks and herds. In these groups, some 
wimals become leaders while others remain followers. 
Abend of buffalo usually has a recognized leader which 
my be an old male or female. Some members of the 
ben keep watch for enemies so that the others can graze. 

The ranks in a herd or flock are usually established by 
lg. Once a cow becomes leader of a herd of cattle, 
te need do little fighting in order to maintain her posi- 
tim. The leading bull of the herd permits other bulls 
wound him only when they are young and willing to 
tke a lowly position. Among flocks of hens, there is a 
‘peck order.” Every hen stands superior to hens she can 
peck, and below hens which peck her. 

Ranks and classes are even more highly developed 
among certain insects which live together in organized 
Gemunities. Ants and bees have queens who lay all 
bt eggs and workers who gather food and take care of 

nest. Among some ants, certain worker ants have 
Sige and powerful jaws. They are called soldiers be- 
quse it is their duty to defend the ant colony. 

Animal Partnerships. Sometimes different kinds of 
тар еасһ other. Ants may keep beetles for pets, 

à sweet juice from plant lice that they raise. 
н grey-brown birds climb over African antelope, 
Sting the insects that bite the antelope’s skin. In return 
this food, the birds keep watch for the antelope. 
nen the birds spy an enemy, they give sharp shrill 
8 that send the antelope galloping to safety 
Other birds с 3 Б 3 gs ^h 
B us о-орегаќе with crocodiles. They hop 
wd сре mouths of crocodiles, fceding on 
the hi ucking leeches they find there. In this way, 
En food, and the crocodile is relieved of the 


Plants and Animals 


үем: Help Animals. Many animals eat only 
mw plants are also used in other ways by ani- 
ie ome animals use plants for shelter. Rabbits will 
enemies, р lves in hollow logs when they are chased by 
bui т ant life furnishes birds with trees in which to 
Material, a and dead grass to use as a building 
Ttptiles could € desert, snakes and other cold-blooded 
The shade Ag killed by the hot, direct rays of the sun. 
Tiny ie the desert plants protects them. 
Celled anim rune are found growing in some one- 
Carbon dioxide These plants use up the waste gas called 
е е which is produced in the animals. In re- 
les bo mw plant produces oxygen and sugar, which 
їз actu € plant and the animal in which it lives. 
food, à cud grow mushrooms, which they use as 
ees, E a South American animal that lives in 
У green plants called algae growing on 15 


TYPES OF WEAPONS 


CLAWS 
Bobcot 


CLAW 
Lobster 


Ostrich 


TENTACLE f 
Octopus 


TAIL 
Alligator 


ЕЯ Vie gm бе of rwr plants bripa to hate he 
LL 

Meu Anima Мейр Peats sgh sanal cut eon! 
Avus penn ич aom aimo чат бай to pleat Meets сбыть 
tans amd an deris but where they in hres oor place 
^ mermere Па han way, planas ems lapin во gross thans 
needs of mils sway from irie original homes 
Wisin tewm Died стаи avais < hag to the fur cout of 
mammal wnt agr Pushes off ил ore phere 

ee Ta pee ал poten bum fewer о 
Hauaa Tite pde бетыне the and een the 
wb а ane ме ‹ dependent 
C onm ouais бе his work chwer cannot 
бааа wate Боди фи vo эретә] its Figi de- 
porel gems s tisy uap vo brendia theres А чый 


« without 
barn deme а docs du ird °c da 
Mr een а ander ta ар alive, 
instit uides the animal in an { 
an animal sary waste йи «бот, or even МЫ ОГ 
LA. у travel in а ngle file. Each follows а 
fea Фон by tbe caterpillar ahead of it 
= = helps keep the group together 
M the leader of the line gets started 
а Cecelia object, a continuous 
cmbe may te borrad Then the 
Casrvpedbart Comte tiris poo 
COR without a benk, as the 
bah салетра won catch 
wp wrth the end of the line and 
follow it. They do rw tBop to eat 
ar trt One parade of c 
ба known to have traveled in a 
ce for a werk 


Fortunately for animal, such 


чайла] «taa am ci 
down by instinct helps 
Саша Qui of one hunde 
Learning Ability of An. 
калыс ability of anu 
have found that even сз 
it takes а very lowe tin» 
worms: can be taught to 
and animals like lobsters 
But the mas inteligen: a 
backbones. Many of thes 
monkeys, quickly learn : 
intelligence than insun : 
Chickens are able to К 
chick pecks at all object 
fiet hatched. If by асскі 
that is a little better tha 
the pieces like the better 
at an unpleasant-tasting < 
that kind of caterpillar in : 
chick's instinct for pecking 


perience, 

Dogs learn by trial and « 
as chickens, A dog that is » 
against the fence and gatr 
may strike the latch on the 
it, After this happens a few 
directly to the latch in ord 
tríabandeerror method is usec! 
by many mammals. Man 
himself learns many things 
in much the same way 

There are limits to the 
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The Ten Most Intelligent poge 
The amimols pictured on Бете ft 
Gre arranged in the order of mel el 


оп the lower left, is the leon i 
fhe ten. The chimponzee, on № «р 
ELEPHANT is the most intelligent animoi Tow Er 
were selected ond ronked i^ ee 
Prof. C. J. Worden of Colenbie 
who conducted o series of expedit 
intelligence of animals. If a chicken is spam 
its food by a wide screen, it will run helplessly dai 
forth in front of the screen. It docs not realist T" 
“с 


could reach the food by going around the «209 
ог a monkey will quickly understand the situa? 
fun around the end of the screen to get the ү 
Monkeys also learn by trial and error, but thé 
much more quickly than dogs do. Capuchin =: 
lam to pile boxes on top of cach other in order ® " 
food that has been placed on high shelves: TH а 
sticks to bring food close to their cages. They © 
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TYPES OF FEET 


PAW 
lion 


CLAWS 
Two-Toed Sloth 


century. In 1900, a strange-looking relative of the giraffe 
called the okapi was discovered in the Belgian Congo 
(now Congo). In 1937 a new kind of wild ox called the 
kouprey was found in Indochina. 


Domestic Animals 


The dog was the first domestic animal. The taming of 
the dog marked one of the great events in the progress 
of civilization. Cattle were tamed about ten thousand 
years ago in southern Russia. In the Far East, the 
Tibetans domesticated the yak, which they raised for 
its milk, meat, and hair. The Lapps who lived in north- 
ern Finland tamed the reindeer. 

Sheep and goats were first tamed because their meat 
was good to eat. A long time afterwards man learned 
to make use of their wool and hair to make clothing. 
Pigs were tamed almost eight thousand years ago. Stone 
Age man probably raised the young of the wild boar 
and brought them up in captivity. Roast pig had been a 
favorite dish of the Chinese for thousands of years 
before it became popular in the Western world. 

Horses were first tamed because of their flesh, but 
man soon learned to ride them. Donkeys were tamed 
almost five thousand years ago in order to carry the 
burdens of man. 

The Egyptians were the first 
not изе to man until people had learned to cultivate 
and store grain which needed to be protected against 
mice. Then cats became highly valued. 

Camels were tamed in Babylonia long ago. The first 
camels tamed had two humps. Later, the one-humped 
camel was tamed. Camels have been so thoroughly do- 
mesticated that no wild camels exist today. In South 


America, many relatives of the camel were tamed by 
the Peruvian Indians. 


to tame cats. Cats were 


ANIMAL TRACKS 
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RACCOON Seal f 


FLIPPER 
Seal 


SINGLE-TOED HOOF 
Horse 


Pigeons were the first tame birds. About five thousand 
years ago, people living near the Mediterranean began 
to keep pigeons for their meat and for use as temple 
sacrifices. Chickens are the domesticated descendant 
of jungle fowl that lived in Southeast Asia. They were 
kept from earliest times because they produced «s 
Geese and ducks were tamed early in history. And in 
Mexico, the Indians raised the turkey in captivity long 
before Columbus discovered the New World. 

Even insects have been domesticated. Bees are kept 
on every continent for the honey they produce. Long 
ago the Chinese began breeding silkworms. They аю 
cage crickets to provide music with their chirping. 


How Man Has Changed Animals 


Man has affected animals in many ways. Some ап 
mals he has changed by breeding in order to sul ш 
purposes. Man has limited other animals in number 
killed them off entirely. f the 

An Enemy of Animals. Man has been опе 0 
worst enemies of the animal kingdom. Stone Age man 
hunted mammoths and cave bears until the last met 
animals was slain, By the Middle Ages, man had ЇЧ 
off all the wild oxen that once roamed over Europe. 
South Africa, the hunters slaughtered vast nn 
wild animals that wandered over the plains. ei i 
America, millions of buffalo were killed until only 
few dozen remained. d the 

In New Zealand, the native Maoris slaughter ie 
giant birds called moas until none were left. An nd- 
dodos on the island of Mauritius, which wert i t 
living pigeons as big as geese, were all killed by 
sailors who stopped there to take on food. ^ 

Breeding Animals. Most of our domestic wou 
look so different from their ancestors that they " 
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WEBBED FOOT 
Frog 


Elephant 


not be considered the same species. Man has changed 
them for his own purposc. The widest differences among 
kinds of domesticated animals are shown among the 
dogs, man's oldest friends among the animals. Bulldogs 
seem extremely different from greyhounds. Saint Вег- 
nards have little resemblance to the tiny Chihuahuas. 
In spite of these differences, there are many in-between 
varieties that connect all the different kinds of dogs. 

In breeding animals, man has chosen special charac- 
teristics and intensified them through the various gen- 
erations of animals. Some animals like Percheron horses 
are bred for strength, Some are bred for speed, like race 
horses, Other animals may be bred for appearance, such 
as many kinds of dogs, pigeons, canaries, and goldfish. 
Some have been bred for special abilities. Dachshunds 
were originally intended to fight badgers in under- 
ground tunnels. Sheepdogs have been bred for certain 
abilities in herding that make them valuable to the 
shepherd. 

Many of our domestic animals have been bred for 
their usefulness in providing food and clothing. Certain 
cows have been bred for their ability to give milk, and 
certain chickens for their ability to lay eggs. Other kinds 
of cows and chickens have been bred to provide more 
and better meat. Certain kinds of sheep and rabbits 
have been bred because of their wool and fur. 


Man's Use of Animals 


Animals provide man with many of his important 
on such as meat, eggs, and dairy products. Man 
E es himself with the wool, silk, leather, and furs that 
nimals produce, Man rides animals and uses them to 
Pall ү wagons and sleds. 

uses animals to guard his property against thieves 
and against other animal pests. yer pam also been 
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ADHESIVE PADS 
Gecko Lizard 


CLOVEN HOOF 


Cow 


important to man in sports. The senses of animals can 
be used to substitute for man's own senses, Trained dogs 
help the blind to walk the city's streets in safety. Impor- 
tant products derived from animals are pearls, shellac, 
glue, drugs, and fertilizers. 

Some animals are useful to man merely in the way 
they go about their activities in life. Insects pollinate 
plants, thus helping produce many valuable fruits and 
vegetables. Birds eat insect pests. Hyenas and buzzards 
dispose of dead animals. Angleworms make the soil 
more fertile as they burrow through it. 

Drugs from Animals. Many important drugs and 
medicines are obtained from the bodies of animals. Drugs 
which treat the diseases of the glands in the human 
body are often obtained from animals. 

If the human thyroid gland does not function prop- 
erly, the mental and physical growth of children is 
slowed down. The thyroid gland in human beings can 
be treated by taking tablets made from the thyroid 
glands of cattle and sheep. А 

А drug called adrenalin is also obtained from the 
bodies of animals. Adrenalin increases blood pressure 
and speeds up heart action. 

Diabetes is caused by a lack of a substance called 
insulin in the blood stream. At one time, people with 
diabetes were doomed to early death. Now doctors have 
discovered that insulin can be removed from the organs 
of animals and injected into the human body. 

The substance the doctor scratches into your arm 
when he vaccinates you for smallpox is produced in the 
bodies of cows. Many other substances called serums 
which are used in treating diseases are also products 
from the bodies of animals. 

Experimental Animals. Much of our present knowl- 
edge about the need for vitamins and minerals in the 


== р tate 
Hind Feet © | А 
Forefeet WW 


Tail 


A ШАА! 


DEER MOUSE— bounding WEASEL— boundin: 


BAT EARS WORK LIKE A RADAR RECEIVER. 
Ап insect-eating bat flying at night or in a 
dark cave utters shrill cries, then listens for 
echoes which warn it of obstacles. 


THE LARGEST EARS IN THE WORLD are 
those of the African elephant. A large male 
elephant may have ears three feet wide. 


UNUSUAL EAR 


> 
BUILT-IN EAR TRUMPETS warn the 
kangaroo rat of danger in its under- 
ground home. Sound chambers, which 
take up half its skull space, magnify 
the slightest sound. 


THE FENNEC'S OVERSIZED EARS are 
very sensitive. They can pick up faint 
sounds floating across the sands of 
its desert home. : 


THE ALLIGATOR CARRIES ITS OWN EAR 
MUFFS. Flaps of skin just behind the eyes 
conceal and protect the large eardrums. 


THE CRICKET LISTENS through 
liny ear slits on its front shins. 


THE WALRUS HAS NO OUTSIDE EARS, bur 
can hear. Skin and muscle Cover its inner ears. 


THE LARGEST EYES IN THE WORLD are those 
of the great blue whale. The eyeball is about 
five inches in diameter. 


FEATHERED "EYESHADES" shield 
the eagle's sharp eyes from the sun 
os it soars in search of prey. 


as your own eyes. 


tr À 

E ON TOP OF ITS HEAD permit the 

while (se to ‘watch for danger 
ng most of its h 

Submerged in a river or er body 


TH 
placa) HAS LIDLESS EYES which are 
ed by the water in which it lives. 


A SNAKE SEES THROUGH WIN- 
DOWS. It has no movable eyelids. Its 
eyes are protected by clear, horny 
plates, which are shed with the skin. 


THE BEE HAS 12,000 EYES. Its two com- 
pound eyes are made up of thousands of 
lenses, each a complete eye in itself. 


UNUSUAL EYES 


THE HORSE has the largest eyes of 
all land animals. But they are only 
about one and a half times as large 


ла SIDE VISION 


7 FRONT 
VISION 


/ 
/ SIDE VISION 


DOUBLE VISION is nature's gift to 
the kingfisher. While flying, this bird 
can see at either side with each eye 
separately. ! can focus both eyes 
straight ahead when it dives for fish. 


BIRDS HAVE A THIRD EYELID. This 
transparent lid is particularly vseful 
to protect an owl's eyes while it is 
flying through branches. 


ANIMAL 


human diet was developed by studying the food eaten 
by thousands of rats in the laboratory. 

The family trees of thousands of mice have been stud- 
ied in order to discover whether cancer can be inherited. 
Doctors who are studying infantile paralysis infect mon- 
keys with the disease and observe its effects upon them. 
Dogs, guinea pigs, and small rodents called hamsters 
have been used to increase our knowledge about many 
diseases. Doctors try out on animals ways of curing 
diseases that may help them treat human ills. 

Experiments on animals have also taught us much 
about the ways in which our own bodies work. Many 
generations of Mediterranean fruit flies have been stud- 
ied in order to discover just how physical characteristics 
are transmitted from parents to children. The effects of 
glands have been studied by experimenting with many 
different kinds of animals. By giving tadpoles extra 
amounts of thyroid secretion it has been possible to 
produce full-grown frogs no bigger than a housefly, 

Watching the way animal minds work has helped us 
understand human psychology better. The discovery of 
the conditioned reflex was made by studying the way 
dogs were taught to respond to various signals. Thus we 
learned how both animals and men learn to connect cer- 
tain actions that are apparently unrelated in their minds, 
See REFLEX Action. 

Rats and pigs have also been used in studying mild 
mental illnesses which are common in modern civiliza- 
tion. By frustrating normal tats, man has learned more 
about the way in which he reacts to his own frustrations. 


Animal Enemies of Man 


While man has used many animals, others have been 
his deadly enemies. The larger animals that once hunted 
man have been killed or have learned fear, although 
even today tigers kill many unarmed natives in India 
and Malaya. But a few rats or Squirrels carrying serious 
diseases may kill more people than all the beasts of 
prey put together, 

Poisonous animals still kill people, but their power 
to harm man has been lessened. Most fatal snake bites 
now are limited to the tropics or the subtropics. A few 
people are killed by snakes every year even in the 
United States. Bites of insects and spiders are seldom 
fatal unless they transmit diseases, A few individuals 
may die from the bite of the black widow spider, but 
most people will only be made ill from it. 

Some fish are dangerous, Sharks and barracuda are 
known to kill bathers, Swarms of small fish, called 
piranha, which live in the tropics, greedily attack any 
injured creature in the water, including human beings, 

Insect Enemies. Insects are among the world’s small- 
est animals, but they are among the most harmful, In 
terms of dollars and cents, insects are more injurious 
to man than any other group of animals. Mosquitoes 
and flies make it almost impossible to live in some parts 
of the world during certain seasons, Mosquitoes spread 
such diseases as malaria and yellow fever. They also 
infect people with the tiny filaria worms that cause the 
tropical disease called elephantiasis, Fleas and lice may 
be only troublesome, but they frequently carry diseases 
such as the plague or typhus. See Typis FEVER. 

Insects not only attack man directly. They also cause 
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several hundred million dollars’ worth of Crop балар 
every year. Sometimes famine has resulted, 1 
Man's Smallest Anima! Enemies. The comme 
ameba is a one-celled animai. Most of the relatives ў 
the ameba are harmless, but some amebas feed on the 
linings of our intestines if they are swallowed, Т 
cause a disease known as amebic dysentery, 
Another group of one-cellec! animals is responsible fr 
the different kinds of malaria. Some one-celled animals 
called trypanosomes cause many diseases, including Af 
can sleeping sickness. See SLEEPING SICKNESS, 
More than one hundred different kinds of worms ma 
live in the human body. These worms include tape 
worms, liver flukes, trichina worms, and hookwoms 
Man has struggled against all his animal enemies fs 
thousands of years. Not all have been conquered. Ва 
slowly and surely animals are becoming more ushi 
and less dangerous to the human race. 


Scientific Classification. For the classification of the 
animal kingdom, see Zoorocv. Јонх Еню Нш 


Related Articles. See the Animar Lire section of the 
READING AND Stupy Guine for detailed study outlines 
listing the articles іп Wonr.p Book which refer to animals 
See the Trans-Vision three-dimensional color picture 
with FRoc. See also the following articles: 


ANIMAL LIFE Maps 


See the Animal Life Maps with the following articles 
Africa Asia North Amevica South America 


Groups OF ANIMALS 


See Crassirication; ZOOLOGY. See also the following 
articles, with their lists of Related Articles: 


Amphibian Fish Protozoan 
Arachnid Insect Reptile 
Arthropod Invertebrate Rodent 
Bird Mammal Rotifer 
Carnivorous Animal Marsupial Sponge 
Cetacean Mollusk Ungulate 
Coelenterate Oviparous Vertebrate Animal 
Crustacean Animal Viviparous + 
Echinoderm Parasite Worm 
Fauna Primate 
Some ANIMAL PRODUCTS : 
Ambergris Cowrie Lard P P 
Beeswax Feather Leather S aia 
Blubber Food Meat EDS 
Boneblack Fur Milk Sil 
Bristle Gelatin Mohair бор а 
Butter Glue Mother- Spem 
Casein Glycerin of-Pearl allow 
Cashmere Honey Musk х 
Caviar Horn Parchment s 
Cheese Ice Cream Pearl | 9 
Cochineal Ivory Pemmican 
UNCLASSIFIED 

Acclimatization Environment Pet animal 
Adaptation Evolution Prehistoric A 
Animal Husbandry Farm Life Protecti ign 
Animal Worship ^ Fossil Guo 
Aquarium Game Repro p the 
Breeding Growth Society ion 0 
Circus Heredity ре to 
Disease Hibernation Crue "a 

(Diseases of Life AU AO! 

Animals) Metamorphosis Veterim e 
Distance Nature Study Medic! 
Ecology Paleontology 


Outline 


‚ The Difference Between Plants and Animals 
il. The Bodies of Animals 1 
A. Organs for Getting and Using Food 
B. Organs for Moving About 
C. Animal Sense Organs 
D. Organs That Breathe 
E. Other Uses oí \nimal Bodies 
Е. The Pattern of Animal Bodies 
Ill. Where Animals Live 
A. Homes of Animals 
IV. Animals That Travel 
V. Animals and Their Young 
A. How Animals Care for Their Young 
B. How Young ^nimals Are Trained 
VI. Competition in the Animal World 
Vil. How Animals Protect Themselves 
A. Weapons of Animals С. Shells and Spines 
B. Protection by Flight D. Protection by Color 
Vill. Animals That Live Together 
A, Flocks and Herds 
IX. Plants and Animals 
А. How Plants Help Animals 
B. How Animals Help Plants 
X. The Intelligence of Animals 
A. Learning Ability of Animals 
B. Animal Performers 
Xl. Animals of Our Ancestors 
ХИ, Domestic Animals 
ХИ. How Man Has Changed Animals 
А. An Enemy of ^nimals В. Breeding Animals 
XIV. Man's Use of Animals 
A. Drugs from Animals B. Experimental Animals 
XV. Animal Enemies of Man 
А. Insect Enemies 
B. Man's Smallest Animal Enemies 


B. Animal Territories 


B. Animal Partnerships 


‘Questions 


What animal was first tamed by man? 

What animal looks like a plant? 

Why do the small animals called lemmings drown 
themselves in the sca? 

How do young deey learn to fear man? 

What animal can grow a new head if its head is ассі- 
dentally cut off? 

What is the biggest animal? 

What animal protects itself by looking like a dead leaf? 
7 How deep in the ocean have living animals been 
ound? How high in the air? 

hat animal has no parents? 

„ Nhat flying animal avoids obstacles by a method much 
like radar? 


How do some animals help other animals? 
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als in both drawings and text. › 
bons кы H. The Reptile World: А Natural History 
of the Snakes, Lizards, Turtles, and Crocodilians. Knopf, 


TIN Ivan T. How to Know the American Mammals. 


i Brown, 1951. Living Mammals of the World. 
Litte day, 1955. This book describes mammals in a 
opular and lively way; and it is illustrated with many 


hs. e * 
cue oH P., and INGER, ROBERT F. Living Reptiles 
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ANIMAL, DWARF. See Dwanr (Dwarf Animals). 

ANIMAL, EXTINCT. See EXTINCT ANIMAL. 

ANIMAL, PREHISTORIC. See PREHISTORIC ANIMAL. 

ANIMAL BREEDING. See BREEDING; LIVESTOCK. 

ANIMAL COMMUNITIES. See ANIMAL (Animals 
That Live Together); ANT (The Ant Colony); BEAVER 
(Life and Habits); Bee (The Honeybee Colony); 


Doc; TERMITE; Wasp. 
АММА! HOSPITAL. See VETERINARY MEDICINE. 
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ANIMAL HUSBANDRY 


ANIMAL HUSBANDRY is the science and art of 
producing livestock. It includes the breeding, feeding, 
management, and marketing of farm animals. It also 
includes control of livestock parasites and diseases. 

Animal husbandry plays an important part in agricul- 
ture. Since prehistoric times, man has raised certain 
kinds of animals for the products and services they fur- 
nish. Some are raised for work or riding. Others provide 
wool for clothing and food of various kinds, including 
meat, milk, butter, cheese, lard, and eggs. Many farm 
animals provide valuable by-products. For example, 
various substances valuable in medicine are prepared 
from certain glands and other organs of animals. 

Farm animals of today differ 
greatly from their wild ancestors. Man has the 
size, type, rate of growth, and other qualities of domestic 
animals. He has done this by breeding and selecting 
the offspring of the particular animals best suited to his 
purpose. This purpose might be to develop cows that 
produce more milk, sheep that produce more wool, or 
horses that can pull heavy loads, 

There are three main reasons for improving livestock. 
The first purpose is economy, or breeding livestock that 
produce the greatest amount of products with the least 
expense for care and feed. The second purpose is to find 
breeds that can resist animal diseases, thus cutting down 
losses from this cause. The third purpose is to develop 
animals that can thrive under different conditions of 
climate. Another problem of livestock farmers is to 
breed animals that grow and fatten rapidly without a 
long period of costly feeding. 

Caring for Livestock. One of the chief cares of the 
livestock farmer is to see that his animals have enough 
of the right kinds of feed at all Seasons of the year. 
The ration, or diet, of livestock should contain plenty 
of proteins, carbohydrates, fats, minerals, and vitamins 
in order that the animals may make their best growth 
and keep healthy. Breeding animals require an ade- 
quate ration in order to bear strong healthy offspring 
and produce a good milk supply. The wise farmer keeps 
careful records of his feeding and of his livestock. 

Livestock should have healthful and comfortable liv- 
ing quarters. Even the hardiest animals need to be 
provided with shelter of some sort where they can find 
some protection from storms. Newborn lambs, calves, 
and other animals usually require warmth and protec- 
tion indoors if they are born during cold or stormy 
seasons, 


should be inspected regularly for signs of sickness, Vac- 
cination can prevent some diseases or make them less 
severe. Blood tests and 
possible to discover those animals in a herd which are 
carriers of some diseases that might spread to healthy 
animals. Joun E. Foster 
Related Articles. Sec the article on Livestock. Other 
related articles in WORLD Воок include: 
Agriculture 


Genetics Poult 
Breeding Hog SERES 
Саше | Ногзе Veterinary 
Farm Life Meat Packing Medicine 


(Raising Animals) 
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ANIMAL MAGNETISM. - 
MESMER, FRANZ. 

ANIMAL WORSHIP is pi: 
religions. It is common among primitive and P 
civilized peoples. It grows out of animism, ot the belt 
that every object has a soul. Sometimes the моли 
animal is thought to be a god itself, and sometions i 
is held sacred to a god. The Egyptians consecrate + 
bull, and had a cat-headed goddess. Pan Was а grates 
of the Greeks. Many North American Indian tribes heti 


* Нурхотвм (Hie 


of the practice of xme 


the bear sacred, and the elephant is holy in Thallus 
Some animals are revered in India, where many pens 
believe in transmigration—the belief that when the beady 


dies, the soul of a person may be born again into de 
body of an animal. Witsow D. Wass 

See also Animism; Apis; Hivpus; TRANSMIGRUTIN 
OF THE SOUL. 

ANIMALS OF THE PAST. Seo PREHISTORIC Avi 

ANIMATED CARTOON. Sce CARTOON (Types 4 
Cartoons); Disney, *Warr," W. E.; Moros Pierat 
(picture, Kinds). 

ANIMISM, AN uh miz’m, is a belief that all things ia 
nature have spirits, even lifeless objects such as sons 
An animist tries to please the spirits so that they wil 
not harm him. Animists also believe that a spirit may 
be transferred to another object. For example, an ай 
spirit may “possess” a person's body. Many people ё 
Africa, Asia, and the Pacific islands believe in animism 
See also ANIMAL WorsuiP; Рети. 

ANION, a negatively charged ion. Зее IONIZATION 

ANISE, AN is, is an annual herb related to caraway 
and dill. It is grown mainly for its seeds, which have 
Spicy taste and are used to flavor licorice. They Ж 
also used to flavor pastry, cookies, candy, and c 
tain kinds of cheese. The oil extracted from the se 


Seeds of the Anise Plant give food a spicy, licorice or 
A large seed pod (a) grows out of the center of the flower 


à fetve № Ankara, the 
солай of the Turkish republic 
нот Кето! Atatürk, the first 
genident of the new republic 


В шей to make absinthe, an alcoholic beverage. The 
dl is also used in medicines, especially those for treating 
children’s stomach Many 
heaves as greens, garnish, and seasoning. 

The anise plant grows wild in Egypt and other Medi- 
ranean countries. It needs warm, dry summers to 
gow well. Much anise is grown for market in the area 
mound the German city of Erfurt. About 500 tons are 
Imported into the United States annually. 

Scientific Classification. Anise belongs to the family 


U Я ; 4 
mhdliferae, It is classified as genus Pimpinella, species 
auium. 


troubles cooks use anise 


HAROLD NORMAN MOLDENKE 


See also UMBELLIFERAE with its list of Related 


Articles, 
EDU ANG kuh ruh (pop. 453,151), the capital 
vs is а preplanned, modern city, built on the 
Esca. E nt one. It lies in northwestern Turkey, 
Трах » uk and Ankara rivers meet. For location, 
Е EY (color map). 
E ruins of an ancient fortress опа high 
city’s M ideo ing Ankara, modern buildings line the 
ME Ankara has fine schools, hotels, and 
Moved into ia dings. In 1958, the national assembly 
struction sir he new parliament buildings, under con- 
л с 1939. 
ing ad м к косе sing and trading center for a farm- 
daction of for its long-haired goats and its pro- 
market n ngora wool or mohair. Ankara serves as a 
produces pm and other farm products. The city 
Аа; ег, cement, leather goods, and textiles. 

5 ing to legend, Ankara was founded by Midas, 
vaded E king, in the 8оо?в в.с. The Galatians in- 
pital, and an in the 270's B.C., made Ankara their 
Which stil] ES the foundations of the fortress, part of 

uring the 1 ands. Suleiman Pasha captured the city 

pire. From x $, and made it part of the Ottoman Em- 
Was called 7 medieval period until the 1800”, Ankara 
gion. Cats прога, the name given to the goats of the 
Cats. The E bred in Turkey are known as Angora 
and Bets Atatn Empire toppled after W orld № ar I, 
Sovermment B tablished the Turkish Nationalist 
1938, his tomb ere in 1920. After Atatiirk’s death in 
Ankara be was placed on a hill in Ankara. In 1923; 
came the capital of the Turkish republic. Its 


wo in 1922 


Годау, Anka 


The city is a 


population grew from 15 
453,000 by 1960 
city, after Istanbul 


the people of Turkey 
Sec also KEMAL ATATÜRK; SÈVRES 
ANKLE, ANG Г! 
foot. The lower ends of the twe 
into which the uppermost bone of the foot fits А cap 
and five ld u 


TREAT) 


is the joint betweer 


bones form a cav 


sule, or tough, fibrous sac ligar 
joint together. The foot moves up an 
hinge. A sprained ankle is a common inj 
caused by tearing the ligaments that connect th 
bones. A sprain should not be confused with 
an ankle, which means a break in a bone 
who has a sprained ankle should be put 
leg and ankle raised. Apply ice pac ks t 
call a doctor immediately. The foot shouk 
allowed to hang down, because this will cause an û 
mulation of blood. Swelling will then occur, an 
ankle will become more painful F 


у the 


PHALANGES E HEEL BONE 
^S 
Ly | 


The Ankle Joint 
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ANKYLOSAUR 


ANKYLOSAUR. See Drvosaur (Bird-Hipped Dino- 
saurs). 

ANKYLOSIS, avo kih LO sis, means a stiffening or a 
fusion of a joint, preventing motion. Ankylosis may re- 
sult from infection or severe injury to a joint. Or it 
may be accomplished surgically to eliminate pain, as in 
an arthritic joint, or to stabilize a loose joint, as in polio- 
myelitis. The ankylosis of a joint does not always inter- 
fere with the joint's function. Relief of pain or improved 
stability may even increase function, particularly when 
the fusion corrects а deformity, See also ARTHRITIS; 
Роломувалив, CLAUDE LAMBERT 

ANN ARBOR, Mich. (pop. 67,340; alt. 880 ft.), is the 
home of the University of Michigan. It lies about 36 
miles west of Detroit (see MICHIGAN [color map]). 

The buildings of the University of Michigan occupy 
the castern part of the city. The western part includes 
county and civic buildings. Ann Arbor has more than 
50 manufacturing firms, and serves as a marketing and 
shopping center. Factories produce automatic controls, 
compressors, cameras, electronic devices, pressure gauges, 
and surgical and scientific instruments. Railroads, bus 
lines, and nearby Willow Run Airport serve the city, 
The Detroit Expressway links Ann Arbor with Detroit, 
The city has one television and two radio Stations, 

The annual May Festival of the University of Michi- 
gan brings outstanding musicians to Hill Auditorium, 
and a drama festival takes place at the Lydia Mendels- 
sohn Theater in May and June. 

Pioneers from Virginia and New York founded Ann 
Arbor in 1823. The state legislature located the uni- 
versity there in 1837. Ann Arbor was incorporated as 
a city in 1851. It is the seat of Washtenaw County, and 
has a council-manager government, 

ANNA, SANTA. See Santa Anna, ANTONIO LÓPEZ 


stoy himself. After long se. ching for the meani 
life, Levin discovers it in working with his peasants. 
Tolstoy worked on the novel from 1875 to 1877. See also 
TTorsrov, Leo № IKOLAEVICH. Опко А. MASLENIKOV 

ANNA MARIA COLLEGE FOR WOMEN is а liberal 


Marlborough, Mass, in 1946, and moved to Paxton in 
1952. For enrollment, see UNIVERSITIES (table). 


ANNAPOLIS, the United States Naval 
See UNITED STATES NAVAL ACADEMY. 

ANNAPOLIS, ah NAP oh lihs, Md. 
40 ft.), is the home of the United States Naval Асад- 


Academy. 
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United States capital from Хоу. 26, 1783, to Now 
1784. George Washington resigned as С b 
Chief of the Continental Armv in the State Hour у 
Dec. 23, 1783. Three weeks iter, the US. G 


meeting in Annapolis, approved the Treaty of [^ 
which ended the Revolutionary War. 

Puritans settled Annapolis in 1649, and Queen Ame 
gave it a charter in 1708. St. John’s College, founds 
in 1696, is one of the country’s oldest schools (see Sus 
Jonw's CorreGE). Annapolis has a mayor-council fes 
of government. Fnawcu C. Han 

See also UNrrED STATES NAVAL ACADEMY, 

ANNAPOLIS CONVENTION was a meeting held i 
Annapolis, Md., in September, 1786, to discuss changes 


in the Articles of Confederation, adopted five yes 
earlier. The proposed changes referred especially to meh 
matters as currency and commerce. Virginia invited ж 
the states to the convention. Bui New York, New је 


sey, Pennsylvania, and Delaware, with Virginia, wer 
the only ones that attended. This indifference showed 
need for a stronger central government, Alexand 
Hamilton, James Madison, and others urged that al 
the states send delegates to a second convention. It met 
in Philadelphia in May, 1787, and drew up the Cos 
stitution. See also ARTICLES or CONFEDERATION, 
UNITED STATES CONSTITUTION. EUGENE C. Bann 

ANNAPOLIS ROYA L, Nova Scotia (pop. 765; ай. # 
ft), a popular summer resort, is one of the oldest stie 
ments in North America. It lies at the mouth of the 
Annapolis River, on the east side of the Bay of Fundy 
(see Nova Scorra [map]). Tourists visit фе “Habite 
tion," a replica of the fort built by the first French set 
tlers in the region in 1605. It lies seven miles (ros 
present-day Annapolis Royal. 

The Freach re cpm around the fot 
Port Royal. They moved to the site of pie 
Annapolis Royal in the 1630's. French and ва 
troops fought seven battles for Port Royal between 161 
and 1710. The British finally won it, and renamed i 
Annapolis Royal. It was Nova Scotia’s capital until the 
founding of Halifax in 1749. Tuomas Н. Ranoni 

See also Monts, SIEUR De. n the 

ANNAPURNA, the cleventh highest peak in k 
world, rises 26,504 feet in the Himalaya Mountains. 
stands in north-central Nepal. For location, see a 
(color map). The Nepalese call this snowy peak d 
Goddess of the Harvests," because they believe а 
mountain watches over the farms on the fertile platea! 
of Pokhara below. In 1950, a nine-man French ra 
tion led by Maurice Herzog climbed Annapurna. te 
the conquest of Mount Everest in 1953, this was мА 
highest mountain man had climbed. See also Н! 
LAYA; MOUNTAIN (color picture). 

ANNE was the name of several queens. zd 

Anne of Austria (1601-1666) was the daughter 
Philip Ш of Spain, the wife of Louis XIII of Fra не 
and the mother of Louis ХІУ. Her son was only сеп 
years old when the king died and she became 9% 
regent. Her prime minister, Cardinal Mazarin, "i 
France in her name (see Mazarin, JULES CARDIN gi 
After his death, Anne retired to a convent. — 
Dumas wrote about her in The Three Musketeers 
Twenty Years After. " 

Anne of Bohemia (1366-1394), daughter of БАР 
Charles IV, was the wife of Richard II of Eng 


Queen Anne, above, ruled 
т the joint kingdom of Great 
cong cm from 1707 
. royal touch of 

Queen Anne, right, and other 
ge was believed 
сие people of scrofulc, а 
traded tuberculous condition. 


Em ey (1477-1514) was the daughter of 
En E. e of Brittany. Brittany was added to 
Anne of Сг mariage to Charles УШ in 1491. 
ҮШ EM (1515-1557) was the fourth wife of 
E. ngland. He married her for political 
е Em and divorced her six months later. 
Nil ка а pension and spent the rest of her life 
Anne of Den, also Henry (VIII). 
tederick II E (1574-1619) was the daughter of 
James VI Es enmark and Norway. She married 
England, of Scotland who later became James I of 
ANN WILLARD M. WALLACE 
i ш 665-1714) was the first queen of the joint 
mult of the ү! Britain and Ireland. Her title was the 
Britain in 1 nion of England and Scotland into Great 
She Was c the most important event of her reign. 
TUART, ES monarch of the House of Stuart (see 
ived is E OF). Though she had 14 children, none 
George, Elec and she was succeeded by her cousin 
Anne Do of Hanover. 
оп at Twickenham, near London. She 
Prince 1m е of King James II, and married 
91702, ss of Denmark in 1683. She became queen 
Ill vo jog the death of her brother-in-law, William 
Church Duke heirs. During most of her reign, John 
> Че of Marlborough, wielded much power. 


in E 


М 


X 


d ы 


Brown Bros.; Culver 


He was commander in chief in the War of the Spanish 
Succession, which was fought during her rule. His wife, 
Sarah, dominated Anne for years. Their interference 
made the court the scene of constant political intrigue 

Although her health was never good, Anne took an 
active part in public affairs. She often attended debates 
in the House of Lords, and was particularly concerned 
with religious legislation. Anne's reign is often called the 
Augustan Age, because the leaders of the times tried to 
reproduce in England the political stability and classical 
art of Rome under the emperor Augustus. These leaders 
included the writers, Alexander Pope, Jonathan Swift, 

oseph Addison, and Richard Steele. Уиллюо М. WALLACE 

See also MARLBOROUGH, DUKE OF; FURNITURE (Queen 
Anne). 

ANNE, SAINT, is traditionally regarded as the wife 
of Joachim and mother of the Virgin Mary. Her life is 
found only in the apocryphal books of the New Testa- 
ment (see APOCRYPHA). According to the story, an angel 
appeared to her and announced that her child would be 
blessed by the whole world. Saint Anne has many 
shrines built to her. One of the best known is that of 
Sainte Anne de Beaupré near Quebec City, Canada. 

See also SAINTE ANNE DE BEAUPRÉ. FULTON J. SHEEN 

ANNE BOLEYN, one of the six wives of King Henry 
VIII of England. See BOLEYN, ANNE. 
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ANNEALING 


ANNEALING is a process of heating metals or glass 
and then slowly cooling them. Metals are sometimes 
annealed because they are too hard to machine other- 
wise. Workers usually anneal metals to soften them. In 
other cases, no matter how carefully the metal may have 
been annealed originally, considerable internal strain 
may have been set up by certain shaping operations. 
Annealing may then be repeated simply to remove the 
strain. 

The purpose of annealing glass is always to remove 
internal strains that might cause later breakage. Strains 
are likely to be present because of unequal temperature 
distribution in the glass article while it is being made. 
Glass articles are annealed by placing them on a metal 
belt which travels slowly through a heated enclosure 
called a Zehr. Lehrs usually measure 3 to 6 feet wide in- 
side and 60 to 100 feet long. Thin articles can be an- 
nealed in 30 minutes or less, But it took over a year to 
anneal the huge 200-inch telescope disc for the Mt. 
Palomar Observatory. 

See also TEMPERING; WIRE. 

ANNELID. See Worm; Zoorocv (Annelida). 

ANNEXATION is a method by which a country ac- 
quires new territory. Some authorities consider conquest 
or the use of force as the only means of annexation. 
They view discovery and occupation, cession, and pur- 
chase as other means of acquiring territory. But other 
authorities consider all these methods the same as 
annexation. They believe that annexation need not be 
based solely on conquest. 

An annexed territory becomes an integral part of the 
annexing country. Protectorates, leased territories, and 
areas under military occupation are not annexed lands, 
because they do not become an integral part of the 
country controlling them. Persons living in an annexed 
territory must change their allegiance. For example, 
the citizens of the territory become citizens of the an- 
nexing country. Laws of the annexed territory that are 
not in conflict with those of the annexing country may 
be retained. The annexing country also inherits such 
treaty obligations as the territory may have prior to 
annexation. 

The United States annexed California and New 
Mexico from Mexico in 1848, and Puerto Rico from 
Spain in 1898. Territory ceded to the United States in- 
cluded the Louisiana Territory from France in 1803, 
Florida from Spain in 1819, Alaska from Russia in 1867, 
and the Philippine Islands from Spain in 1898. Texas 
and the Hawaiian Islands became part of the United 
States by mutual consent. 

Annexations have been the cause or result of many 
wars. For example, Japan annexed Manchuria from 
China in 1932. Italy annexed Ethiopia in 1936, and 
Germany annexed Austria in 1939. After World War II 
NE annexed territories covering ud square 
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ANNHURST COLLEGE is a Roman Catholic sl | 
for girls conducted by the Daughters of the Holy Ghost 
in South Woodstock, Conn. The college grants bachelor 
degrees for its four-year liberal arts program, and asso- 
ciate degrees to students who finish a two-year secre- 
tarial course. Annhurst was founded in 1941. For en- 
rollment, see UNIVERSITIES AND COLLEGES (table). 


C. J. Рниллрз 
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ANNIVERSARY, WEDDING. See Wepping Ane 
VERSARY. 

ANNO DOMINI. See A.D. 

ANNUAL, A.N yoo ul, is a plant that grows, blossoms 
produces seed, and dies within one growing seasg 
Annual plants differ from binnials, which take two 
growing seasons to complete thc: life's course, and foe 
perennials, which live more than two seasons. The ра 
bean, tomato, nasturtium, and radish are annuals, and 
must be raised from seed each \ «ar. 

See also BIENNIAL; FLOWER 
PERENNIAL. 

ANNUAL RING. See Tren (The Wood); Grown 
(How Plants Grow). 

ANNUITY is a sum of money paid out at regular 
times, usually monthly or yearly. The word comes from 
the Latin word annus, meaning year. Insurance policies, 
wills, and other documents provide for annuities. A per 
son may leave his money to his heir in the form of an 
annuity. The inheritance will then be paid in install 
ments instead of in a lump sum. Usually the term аъ 
nuity refers to a type of insurance. The individual pays 
the insurance company a certain amount of money. He 
receives in return an income that begins at a certain 
time and continues for a certain period. For instance, 
payments may begin when he reaches бо and continue 
until he dies. Pension plans also provide for annuities 
See also Insurance (Annuities); PENSION; SOCIAL № 
CURITY. Вовевт D. PATI 

ANNULMENT is the declaration that a marg 
never really existed, or was v from the beginning 
Most states of the United $ as well as many 1t 
ligious groups, have strict laws saying that first coust 
may not marry each other. If two persons are found (0 
be within the forbidden degree of consanguinity, ог blood 
relationship, their marriage can be annulled. 

Annulments are sometimes granted for other reasons, 
such as fraud or undue force exercised against one of Е 
parties. A marriage can also be annulled if either part 
is under age, or if both parties declare that they pe 
sidered the ceremony a joke at the time it was IP 
formed. An annulment differs from a divorce; whic 
has the effect of dissolving a valid marriage for m 
cause arising after the ceremony. Except in specta E 
an annulment is the only form of legal separation н 
nized by the Roman Catholic Church. Jor W wa 

See also Divorce; MARRIAGE. " 

ANNULUS. See Musunoow (How à Mushr? 


WILLIAM С. Brom 
\nnuals); GARDENING; 


Grows). s, the a 
ANNUNCIATION, uh мим sih AY shun, 18 7 it 
nouncement which the Angel Gabriel made thet 


Virgin Mary. He told her that she was to be the mo 
of Jesus Christ, as related in Luke 1: 26-38. 

The annunciation actually refers to the in ee 
or “taking on of flesh” of Jesus, namely, rs 
tion in the womb of the Virgin Mary. It shoul р 
confused with the Immaculate Conception % д 
which in Roman Catholic belief means that M 
the first instant of her existence in her mother 2 ^ i 
was free from the othérwise universal stain 0 
sin. 

Beginning in medieval times, the words of the 
at the annunciation, “Hail, full of grace к "T 
is with thee,” gradually became the opening "ii yo 
the “Hail Mary" prayer, although that prayer 


ation 


кобус its full form until the 1500's. Another pious 
devotion honoring the annunciation developed into the 


nt "Angelus," and began in the early 1300's. 
Three Hail Marys are recited at morning, noon, and 
evening, when church bells are also rung to com- 
memorate the incarnation of Jesus. This devotion takes 


йз name from the first of the Latin words, “Тһе angel 
(angelus) of the Lord declared unto Mary." The an- 
qunciation has been the subject of many paintings by 


great artists, including Fra Angelico, Titian, Andrea del 
Sarto, and Jan Van Eyck. Mary is usually shown hold- 
ing a book or some needlework, and Gabriel carries an 


olive branch or a flower. Francis L, FILAS 

See also ANGELUS; GABRIEL; PAINTING (color picture, 
The Annunciation); VIRGIN Mary. 

ANNUNCIATION DAY is observed on March 25 in 
the Roman Catholic, Anglican, and Eastern Orthodox 
churches. It commemorates the occasion when Jesus 
was conceived in the womb of the Virgin Mary, and 
should not be confused with the Feast of the Immacu- 
late Conception of Mary. Annunciation Day was cele- 
brated as early as the 400's, and was given its date so as 
to be exactly nine months before December 25, the day 
chosen to honor Christ’s birth. 

See also ANNUNCIATION. 

ANNUNZIO, GABRIELE D’. See D’ANNUNZIO, GA- 
BRIELE. 

ANOA. See Burraco (animal). 

ANODE, АМ ohd. is the point, or electrode, where 
electric current enters a battery. It carries a positive 
charge, as opposed to the cathode, or negative elec- 
trode. The anode is also the positively charged elec- 
trode in a cathode-ray tube and X-ray tube. See also 
CATHODE; CATHODE Rays; ELECTRODE; X Rays. 

ANODIZING is a (уре of electrolysis used to place a 
protective oxide coating on metal. The metal acts as 
the anode, or positive pole, of an electrolytic cell. Nega- 
tively charged oxide ions pass through a solution called 
an electrolyte, and oxidize the surface of the metal. In 
one process, aluminum is anodized in a solution of 
sulfuric acid, Magnesium is often anodized in dichro- 
mate solutions, 
^ ie thickness of the coating depends on the amount 

€ctricity passed through the cell. Thicknesses usu- 
S range from .0001 to .0008 of an inch. Special treat- 
Es the metal a porous outside layer that can 
е yes. This makes it possible to produce colored 

$ that cannot be rubbed off or scratched. 

cee serves several useful purposes. It forms a 
m tad on the metal, makes a good electrical 
Borde and resists corrosion. Anodized aluminum or 
and rues can be used in airplanes, trains, and ships, 

: е outsides of buildings. WALTER J. Moore 

AND, Атомгхом (Finishes); ELECTROLYSIS. 

Dain by NE, AN oh dyne, is a medicine that deadens 
deep T s effect on the nervous system. It may produce 
chlorofy, OnSciousness, or deaden nerves. Bromides, 
compound; ether, veronal, and opium and its related 
Out medi s s anodynes. ‘They should not be taken with- 
"s Cal advice because of their powerful effects. 

Powerful anodynes are analgesics, or drugs that 


Francis L. FiLAs 


Ss S i 1 Н В mo 
isan П pain without causing unconsciousness. Aspirin 
Analgesic, Austin EDWARD SMITH 
ее also 


ANALGESIC; BROMIDE. 


ANOPHELES, See MALARIA; MOSQUITO. 


ANSERMET, ERNEST 


ANOUILH, ah nooy, JEAN (1910. ), became опе 
of the leading dramatists after World War II. Two of 
his plays, The Lark (1955) and The Waltz of the Torea- 
dors (1956), became popular with the American public. 
Anouilh, a stubborn individualist, created heroes who 
consistently reject society and conventional happiness, 
choosing to remain alone. The hero of one of Anouilh's 
best comedies, Traveling Without Luggage (1937), refuses 
the comfort of family life. Anouilh was born in Bor- 
deaux, France. Нема: Peyar 

ANOXIA is the lack of a normal supply of oxygen to 
body tissues, or the failure of tissues to use the oxygen. 

Anoxic anoxia occurs when blood flowing through the 
lungs does not pick up enough oxygen, either because 
there is not enough oxygen in the air that is breathed or 
because of disease of the lungs or their blood supply. 
Normal, healthy people show symptoms of anoxic 
anoxia after a short time, when they breathe air having 
between half to two thirds the normal oxygen content. 
This scarcity of oxygen is present at altitudes of 10,000 
to 15,000 feet. It also may develop in mines or at ground 
level in sealed rooms, and other poorly ventilated 
places. Anoxic anoxia produced in this way usually 
does not cause any pain. In fact, the person may feel so 
high spirited that he does foolish things. He loses con- 
sciousness when the oxygen content of the air is about 
one-half normal, or lower. The person’s life may be 
saved if he is immediately given sufficient oxygen. 
Oxygen-breathing equipment is often used for this pur- 
pose and to prevent anoxic anoxia. i 

Anemic anoxia exists when the blood cannot carry its 
full load of oxygen. This is the case when the blood lacks 
hemoglobin, or when carbon monoxide, nitrites, chlo- 
rates, or other chemicals chemically alter hemoglobin. 
Stagnant anoxia develops when the blood flow slows, as 
in heart failure or shock. Histotoxic anoxia is caused by 
poisons that make the body tissues incapable of using 
the oxygen supply. The best-known chemical that 
causes this condition is cyanide. W. В. STOVALL 

See also ALTITUDE SICKNESS; AVIATION MEDICINE; 
OXYGEN. 

ANSCHUTZ-KAMPFE, HERMANN. See GYROSCOPE 
History). 1 
| iM: SAINT (1033-1109), was a Benedictine 
abbot in France who became archbishop of Canterbury 
in 1093. When King William II of England refused to 
recognize the freedom of the church from royal control, 
Anselm went into exile in protest in 1097. King Henry I 
later called him back. As a philosopher, Anselm is 
famous for his proof of the existence of God by reason. 
He insisted that man should accept faith first, then use 
reason to gain a deeper understanding of it. Bos 

n in Aosta. Italy. James A. Совветт and FULTON J. SHEEN 
bom NSERMET, АН ser may, ERNEST (1883-), а 
Swiss conductor, became internationally known as the 
founder and conductor of the Orchestre de la Suisse 
Romande, of Geneva. The orchestra won wide acclaim 
for its recordings. Earlier, Ansermet conducted first per- 
formances of works by Igor Stravinsky, Sergei Proko- 
fiev, and Maurice Ravel for Sergei Diaghilev's Russian 
Ballet in leading European cities. Born at Vevey, 
Switzerland, Ansermet studied at Lausanne University 
and became a professor of mathematics. Irvine KOLODIN 
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a, Leafcutter Ants carry pieces of lem 
"ne and flowers to their nest, The onts eet te 
mushrooms tha! grow on the decaying рж. 


Carpenter Ants chew holes 
in trees to make an opening 
for their nests. The ants do not 
eat the wood from the trees. 


ANT. More ants live on the earth than any other 
sect. Ants may be found in all parts of the world ехо 
near the North and South poies. Like people, ants & 
not live alone. They live and work with other ants # 
groups called colonies. 
Ant colonies are somewhat like cities. Hundreds 
even thousands of ants live in one nest. Some of thet 
ants feed and care for the young. Others keep the 0% 
clean or store away food. Still others guard the @ 
trances to the nest. b 
Scientists cannot explain some things that anis "t 
But they know a great deal about the ant's way ó p 
For example, they know that some of the 15,000 07 
(kinds) of ants are fierce hunters and eat only к” 
Others eat the seeds of grains and wild grasses. Me 
others tend insect “cows” for “milk.” Some ants Р г 
and care for little mushroom gardens deep in their Tin 
Ants called honey ants fill themselves with honey. ‘cat 
serve as living food-storage tanks for the whole is ut 
Some ants have wings during part of their i 
others never have wings. Like other insects, ants ™ 
three pairs of legs. Most ants bite, and some suns: 
Ants can learn more than most insects. be 
each other and work together. But they сай үй 
and plan ahead as people do. Many ants will " qal 
trail that other ants have made. However, if t |" 
accidentally goes in a circle, the ants do d the 
enough to leave it. They may keep walking aro" 
circle until they fall dead. t uy! 
Some day when you see ants scurrying abou n. 
follow one to its home. The nest may lie under ошй 
or under the sidewalk. It might be deep in the g 


0 


of food je 
living prid? 
the bridg® 


Army Ants Travel in Large Groups in search 
Testing places. To cross a stream, some ants form 4 
from a twig or blade of grass, Other ants walk over 
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Wasey Ants Collect Sweet Juices from flowers 
a ip colled honeydew, produced by other insects. 
fe жез in the swollen bodies of certain worker 


otup in a tree. There could even be a nest of ants in the 
walls of your own horne! 


Kinds of Ants 


Scientists classify the 1 5,000 species of ants according 
to the exact shapes of the parts of their bodies, such as 
les, antennae (feelers), апа jaws. We can group ants more 
val by the way they live. Such groups include many 

erent kinds of ants. 
pue Ants live in warm, dry, sandy places. With 
m Jaws they pick up seeds or cut them from weeds 

grasses. They store the kernels inside their nests and 
Е" the husks outside the entrances. Sometimes they 
зж me away by mistake. Then the seeds may grow 
Eure = a just as if they had been 
d. € stored sei 

ELS o eds get damp, the ants spread 
verde ants arc. long-legged, red or black ants, 
zd m inch long. Most have a painful sting. Har- 
United Sc аге especially common in the southwestern 
hein Fl ates, but live as far east as Kansas. They also 
à ЗИН ae You can sometimes see the mounds of 
Your car ide the highways as уои drive along in 
тр apis live on sweet juices. Some collect the 
imp that lowers. Others collect honeydew, the thin 
abdomens Vues plant-sucking insects drop from their 
ice) are sis cafhoppers, trechoppers, and aphids (plant 
ind o Sive the insects that produce honeydew. One 
insect galls су ant uses the sweet liquid that oozes from 

md 9n oak trees (see GALL). 
©з plants are not green and the plant-sucking 


Amaro, 
1 nA 
laws nts Make Slaves of Other Ants. Their long, sharp 


аге so 
The a ronan that they cannot feed themselves or dig nests. 
ints need the slave ants to do these jobs for them. 


Harvester Ants Gather Seeds of weeds and 
other wild plants. They store the seed kernels 
inside their nests for a future supply of food. 


insects go away or die. Then the ants cannot find 
enough food. To prepare for such times, the ants store 
honey in their nests. They do not make cups of wax or 
paper as bees and wasps do. Instead, they use their own 
bodies to store the honey. A few young ants keep 
swallowing honey until they become round as peas. 
They are too fat to walk or work. These “‘honey-pots” 
hang from the ceiling of the nest. They drink more 
and more of the sweet juice. Soon they are unable to 
move because of the size of their swollen abdomens. 


INTERESTING FACTS ABOUT ANTS 


Hibernation. Ants cluster together and spend the winter 


sleeping inside their nests. 
Largest Ants belong to the family of fierce Ponerine 


ants found in the tropics. They may be more than 1 inch 


long. 
Maini Ants rub parts of their abdomens together, 


making a high-pitched sound that other ants “hear,” 
probably by vibrations through their feet. People can 
sometimes hear these sounds. 

Nestmates of ants include crickets, cockroaches, bee- 
tles, flies, silverfish, and caterpillars. 

Smallest Ants, such as Pharaoh’s ants, are smaller than 
this letter i without the dot. 

Strength. An ant can carry loads many times heavier 


than itself. 


Home Life of Ants. This diagram shows the activities that 
go on in the nests of various ants. (1) Entrances to the nest. Two 
ants оге dragging insects home for food. (2) Digging a new 
room. (3) The queen ant laying eggs. (4) Room where eggs are 


For the rest of their lives, they hang by their feet from 
the ceiling. When hungry ants come for food, the stor- 
age ants give up honey through their mouths. When 
the colony has plenty of food, the other ants fill up the 
honey-pot ants again. A large nest may have as many 
as 300 of these living food-storage tanks. 

Ants That Keep "Cows." Some kinds of ants eat 
honeydew but they do not store it. Instead, these ants 
take care of insects that produce honeydew and live on 
plants near the ant nest. These insects provide food for 
the whole ant colony. The ants keep aphids and leaf- 
hoppers for honeydew, just as the farmer keeps cows for 
milk. To “milk” the little “cow,” the ants stroke the 
insect’s back with their antennae. This makes the in- 
sect drop honeydew from its abdomen. The ants defend 
their insect “cows” from enemies, They often carry the 
insects from one plant to another to find the best feed- 
ing places. Some ants even take their “livestock” into 
their nests during the winter and care for them there. 

The brown cornfield ant keeps aphids in its nest. In 
the spring, these ants clear away dirt from roots of near- 
by corn plants. They place the aphids on the roots to 
feed. Sometimes the aphids seriously weaken the corn 
plants or even kill them by sucking the plant juice, 

Leafcutter, or Umbrella, Ants cut pieces from leaves 
and flowers to carry back to their nests. They look as 
though they are carrying umbrellas as they walk along 
carrying the leaves high off the ground. They have 
large heads and jaws, spiny bodies, and their color 

ranges from black to rusty brown. 
These ants do not eat the leaves. They chew them 
into a damp mash which they put in special rooms in 
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carried for hatching. (5) Nursery where young larvae en: 
(6) A worker ant feeding another. (7) Nursery ton 
turninto pupae. (8) Room where seeds are stored. (9) ка 
"ant cows" are kept. (10) Room where trash is carried. 


their nests. A kind of spongy mushroom go 
decaying leaves. The ants eat ihis mushroom а 
feed it to their young. 8 
Slave-Making Anh do not do their own май а 
capture ants of a different species to work M ов 
The Amazon ant is one kind that cannot live ^d 
slaves. Their jaws are long and sharp, E тем 
that they cannot dig nests or even feed t do фа 
Some slave-making ants are quite able to саро 
own work. They probably do not intend to hr 
slaves. They bring home the cocoons or POP et z 
ants to eat. Some of these ants hatch d they 
eaten. The young ants then go to work as il 09 
longed in the colony. : je 
утаж Ants in Айса and Latin America т = 
hunters. They are long-legged, slender, b me ether i 
ants. They do not make nests, but de be stays P 
bunches on logs or in hollow trees. The co ci her anh 
one place for many days while the queen, o the ants 
is heavy and full of eggs. Every day some Mor stop 
on hunting raids for food. After the queen esting pat 
laying eggs, the colony moves to a pad after the 
almost every night. The moving takes pla do no ® 
daily raid for food. The queen and her young 
on the hunting raids. s along 
While hunting, the ants travel in ia E Бш 
the ground. They may climb bushes an animal th 
ings. They prey chiefly on insects. But en pe killed 
is sick or tied up so that it cannot run may 


The Ant Colony ine and 
ї 
Ants are called social insects, because they 


work in groups. Some colonies may have as few as 10 
ants. Others have as :папу ants as there are people in a 
vi the size of San Francisco. 

Each colony usuali» has three classes of ants: (1) the 
физики, (2) the work ind (3) the males. No single ant 
mies the colony. Bu: some worker ants may be more 
waive than others, аг! sometimes appear to be leaders. 


Nests. At first, t- nests of most kinds of ants are 
еріс little burrow :der rocks or in the ground. As 
the colony grows lar the nest changes shape accord- 
isg to the kind of an: Some ants make a hill with a pit 


at the entrance to their nests. 
wigs over and around their nests 
umes they build rooms and pas- 
mounds. Some ants dig tunnels 


er crater in the ce: 

Others pile dirt and 
b form mounds, So: 
meeways inside thes: 


в deep as 16 feet into the ground. Underground rooms 
and runways sometiiies spread out in every direction. 
А huge nest may spread over as much as an acre. En- 
tance holes may be as big as your fist, and underground 
moms may be so large that a cat could crawl into one 
of them. 


Some ants do not make nests in the ground. For ex- 
ample, the large black or brown carpenter ants build 
tests in wood. These ants do not eat the wood, but only 
chew out large irregular holes to make space for their 
homes. Certain ants build nests among the leaves of 
tees. They bind the edges of leaves together with a 
sicky, silky, thread|i material that is given off by the 
ттд, or developing young ants. These leaves form the 
outer walls of their horme. The ants weave walls inside 
the leafy shelter to form inner rooms. Other ants make 
з paperlike material called carton from fine pieces of 
wood, sometimes wii! sand added. They cement the 
peces together with saliva. Army ants make no nests at 
al. They simply cluster together in protected spots, 

ing the queen and her young among them. 

Queens. Most ani colonies have special female ants 
“lled queens which lay the eggs that develop into new 
§veens, workers, and males. Some colonies may have 

У One queen, but others may have several living 
Peacefully together. The queens of most kinds of ants 
we larger than the males and workers. The queen is 
164 the "mother" of the colony, because she spends 
her life laying eggs. The queen is not the ruler of the 
Thi пу, but the worker ants feed and take care of her. 

515 probably because she smells good to the other 
чау 9r tastes good when they lick her. Queens may 

Ne as long as то or 15 years. 
hes le ants may be larger, smaller, or the same size as 

"T ants, but they are usually smaller than the 
E Most males have wings, but some kinds do not. 
E do none of the work in the nest. Their only 
x fa, 19 mate with the queens. Males usually live only 

Weeks, and die soon after mating. Males hatch 
™ unfertilized eggs. 


ANT 


Workers are female ants that usually do not mate ox 
lay eggs. Most of the ants in a colony are workers. They 
are generally smaller than the queens and males Sev. 
eral types of workers often live in the same nest. Small 
nurse ants take care of the young ants and the queens 
Larger workers go out of the nest to find food. Some of 
the largest workers, called soldiers, have unusually large, 
strong jaws. They help defend the colony against its 
enemies. 

Among some kinds of ants the workers are all the 
same size. They divide the work according to their ages 
Newly hatched workers remain inside the nest as nurse 
ants, while the older ones go out to find food. Worker 
ants may live five or six 

Living Together. A queen takes care of the nest and 
her young only when the colony is new and she has no 
workers to perform these tasks. The first workers hatched 
in a new colony are tiny, because their mother has only 
her own saliva to feed them. She has no older workers 
to find food and bring it back to the nest. However, 
these new workers leave the nest as soon as they are able. 
They bring back food for the queen and her next brood 
of young ants. Soon there are full-sized workers to share 
the tasks in the growing colony. 

The ant colony has no government, although the 
tasks are divided among the workers. Some collect food 
and bring it back to the nest. Others make the nest big- 
ger or clean out the rooms. Still others tend the queens 
and the growing ants. Nurse ants feed and clean the 
larvae, probably because the larvae reward them with 
drops of rich juice to drink. The nurses often carry the 
larvae to different parts of the nest if the room they are 
in becomes too wet or cold. If the colony is attacked by 
enemies, the worker ants defend it. Ants recognize 
strangers and nestmates by their odor. They often stop 
to fight with strangers, even of the same species. When 
nestmates meet, they usually stop to share drops of food 
or to touch antennae. 


The Bodies of Ants 


Most ants are black, brown, or red. Some ants may 
range from dark brown to shades of yellow. An ant does 
not have bones. A horny skin serves as an outer skeleton 
and protective covering. This skin also keeps the body 
from drying out. The ant's body, like that of all insects, 
is divided into three main parts: (1) the head; (2) the 
thorax, which supports the wings and the legs; and (3) 
the abdomen. The first part of the abdomen is slender 
and forms the ant’s waist. 

Ants breathe through spiracles, or small holes, along 
the sides of the abdomen and thorax. The air passes 
into tubes called trachea that branch into all parts of the 
body. Ants do not have lungs. 


CLASSES OF ANTS 
WORKER 
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TOOLS AND WEAPONS OF ANTS 


The antennae serve оз organs of 
touch ond smell. The jaws of the 
porosol ont ore used to cut leaves. 


"The transparent blood of ants has a greenish-yellow 
color. It circulates through a long tube, or heart, which 
runs the length of the body, just beneath the skin of the 
back. The abdominal portion of this tube pulsates to 
push the blood forward into the body cavity of the head, 
where it bathes the tissues. The blood flows slowly back- 
ward through the body cavity and enters the rear part 
of the heart through tiny openings. 

"The nervous system of the ant consists of several large 
nerve centers, connected by nerve cords that run along 
the underside of the body. The largest center is located 
in the head and forms the ant's brain. These centers 
coordinate and indirectly control all the ant's activities. 
Bat reflex actions, like walking, are directly controlled 
by smaller nerve centers. These are located close to the 
point of action, such as the legs. 

Heed. Two long, jointed antennae, or feelers, 
from the ant’s head. The ant uses its antennae to te 
smell, and feel. An ant becomes almost helpless if its 
antennae are injured or destroyed. Many kinds of ants 
find their way to and from their nests by smell. Even 
ants that find their way around by sight need their an- 
tennae to find food. Although an ant sees food, it will 
not pick up the morsel unless it can smell that it is food. 

Some kinds of ants have no eyes, but most have a 
compound eye on each side of their heads. These large 
сусз may have from 6 to 1,000 or more facets, or lenses. 
Each facet serves as a tiny eye. Some winged ants also 
have three simple eyes, called ocelli, on the backs of 
their heads. Each of these eyes has only one lens. Many 
kinds of ants probably cannot see much more than light 
or dark. Some can see bushes and rocks, and apparently 
use them as landmarks in traveling. Although red looks 
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black to ants, they can see ultraviolet light, whi} 
cannot see (see ULTRAVIOLET К ays). 

The ant’s jaws open and closc sideways and ai 
derful tools. Ants use these jaws like scissors and 
to cut and carry. They can use the jaws tod 
little shovels or to push like tiny bulldozers. 
use these strong jaws to squeeze their enemies @ 
to cut off the heads of their foes, and to crush hard 
When ants bite, their jaws may not let go even ii 
heads are cut off. 

Thorax, the second part of the ant's body, @ 
nerve centers and muscles tha: control the anti 
ments. The ant’s wings, when present, and legs 
tached to the thorax. 

Like other insects, ants have ihree pairs of lege 
leg has five parts, but some o! the parts are very 
and hard to see. The last рат. the tarsus, or ЮЖ 
five small sections and ends i:: wo claws that hé 
ant cling and hold. м 

The young queens and mzlcs of most kinds ab 
have wings that they use for a single flight at 
time. The crisp, colorless wings look much like 
bees and wasps. Ants have two pairs of wings, © 
front and rear wings may look like one рам 0e 
they are hooked together. The front wings am * 
than the rear ones. 

Abdomen. The internal organs of the ай 
through the narrow waist, which is the first part 
ants abdomen. The larger part of the abdome 
tains a crop, used to store and carry food to other 
bers of the nest. Ants can force food out of the 9 
their mouths when feeding other ants. Behind the 
is the intestine, or stomach, in which the ants 
digested and absorbed. р 

Аз ants move about, they frequently touch 3 
of their abdomens to the ground. Glands in thé 
droplets of liquid that make an odor trail for об 
to follow. Some ants also have stings at the ups 1 
abdomens. Others have organs that squirt 07 
acid to drive their enemies away. 


Life of the Ant 


Marriage Flight. Sometimes we see swarms 1 h 
ants crawling out of their nests and flying E 
These ants are young queens and males on МЕ 
flights. Most ants mate in the air, but a few 
no wings and must mate on the ground. me qu 
only one time during their lives. However: 3507 чш 
may mate with several males during à mati 
After one mating flight, the queens can lay e£ 


e 


The eut putt solid food n a pocket bock of The Y isa dite 
№ ews. № squeeze: the food and swollows "h = ae " day 
he hice В throws ov! «^ot is left. the ешле ва Ndit toed the tee 


em of their lives. So 
cep every few week 

Establishing a Nest. After mating, the males soon 
de Bach queen chews off her own wings, which she 
will never need again. because she has finished her only 
eating flight. Then she looks for a place to begin а 
sbay of her own. She may have to dig a hole for her- 
wif if she cannot find a little hole in the ground or a 
qur under a rock 

Sometimes young qucens return to their old nests to 
begin their families. 1 hey live there peacefully with the 
tl mother queen uni! the nest becomes too crowded. 
Then some of the quc< ıs and some of the workers move 
өй to a new home 

Usually, however, ihe 


queens of army ants lay 30,000 


young queen makes her own 


зем after her marriage fight. She has no workers to help 
ber, and after she has dug a tiny hole she seals herself 
made by closing the «ntrance with soil. She begins to 


її eggs and does по: цо out, even for food. For weeks 
® months she starves. «xcept for eating some of her own 
ten. The strong muscles that moved her wings change 
© lt. They are used up to give her strength. 

The Larva. The ani cgg hatches into a small white 
lina (see Larva). This hatching may take days, weeks, 
“even months. The larva is bigger at one end than at 
Se other. It has no eyes or legs, but has a head and 
Suth at the smaller end. After growing for several 


Eggs are laid by 
0 


wingless queen ant. 


ks re carried 
i 57 


chambers 
! worker ants, 


days, the larva malts, or sheds Из skin. It molt several 
m lava, but И мй 
does not look at all like an ant. $ kinds of ant larvae 
spin silk cocoons around themselves when they are full 
grown (see Cocoon), The silk is made of saliva that 
comes from their mouths. 


smooth pupa (see Pura). The pupa is shaped like an 
ant, with legs and antennae folded against the body. It 
docs not eat and hardly moves. But great changes take 
place while it lies quietly. When the adult body is com- 
formed, the ant breaks out of the pupal skin and 
out of the cocoon, if it has one. Usually the queen or 
other workers help the callar, or fecble young ant, to 
emerge. Callows are pale at first, but gradually develop 
the color of an adult ant. 
When you disturb an ant nest, you may see worker 
ants scurrying away with white bundles in their jaws. 
‘These are larvae or and not ant egga, as many 


pupae, 
persons think. The “ant eggs” sold by petsupply shops 
for fish food are also pupae. Truc ant eggs are not more 
than 35 of an inch long, and most are much smaller. 
Ants and Mon 
Helpers and Pests. When ants dig their nests in the 
ground, they help farmers by turning over the soil and 


Y 
о, 


less than three hours, it can walk around. 


Some larvae spin cocoons 
о before they turn into pupae. 


oung ant is helped out of the cocoon by worker. 


for 
-shaped nests, o- 
3 feet across, 


Ross E. Hutchins 
breaking it up. This helps improve the land for growing 
crops. Many ants kill insect pests such as termites. Cer. 
tain kinds of ants kill the larvae of beetles that are 
harmful to crops. 

Ants that enter our homes are pests. The tiny, pale 
Pharaoh's ant likes to eat greasy food. Another common 
pest is the Argentine ant. This small, speedy, blackish- 
brown insect damages orchards and enters kitchens in 
great numbers to feed on meat and sweets. The big, 
black carpenter ant that lives in wood sometimes makes 
nests so big that they weaken a building. Leafcutter ants 
can cut almost all the leaves off a fruit tree in a single 
night. They may spoil a garden by cutting up the flow- 
ers. Poor corn crops are sometimes caused by ants put- 
ting their aphid “cows” on the roots of growing plants 
to suck the plant juices. Fire ants are serious pests in the 
southern United States and in Latin America because 
of their painful stings. 

Control of Ants. Ants sometimes become such great 
pests that they must be killed. Insecticides such as 
chlordane can be sprayed or dusted on trees, shrubs, 
plants, and other places where ants live. If ant nests 
can be located, the insecticide can be placed in the en- 
trance holes and washed down into the nest by soaking 
the arca with water. Or, the poison may be placed on 
food that ants like, 

Studying Ants. You can learn much about ants by 
keeping them indoors. The easiest Way is to put them 
in a dish or plate. Set the dish in a pan of water. The 
ants cannot escape, because they cannot swim. Some 
ants can be kept from wandering by thickly coating the 
rim of the dish with grease. 

То find your ant colony, look under old boards or 
flat rocks, or in the soil of your lawn or garden. Care- 
fully scoop up soil and ants on a towel, and slide them 
into the dish. Be sure to get ants, larvae, pupae, and a 
queen, if possible. Feed your colony with bits of bread 
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Fire Ants Are Serious Pests in the South. These № 
vaders from South America are annoying, becouse # 
their bite. But more important, they seriously ботон 
corn, beans, and other crops. The map, above, im 
how the ants have spread since first appearing in 


soaked in sirup, scraps of meat. and dead insects #8 


k war 
as flies. Give the ants a wet sponge to suck, or put 
in a jar lid. І 
A better nest сап be mad: of two panes T 
م‎ 0 в 
placed side by side and bound together in а "e 
frame. Fill the thin space between the two bya тай 
with soil, so the ants can dig their tunnels а 


By using glass sides you can scc into the nest por 
the ants at work. A cage of this type m Wi 
small blocks of wood or stonc. which are pla ud 
shallow pan of water. This keeps the ants ec и 1 
A hole made by removing a corner from p fw 
the glass allows the ants to enter or leave siad 
Many hobby shops and scientific-supply pu gu 
ready-made nests in which you can keep an à 


Enemies of Ants 


These S 
Animals called anteaters eat ants for food. Th 


ark, 208 
mals include the echidna, the ant bear, the er ® 
the pangolin. They rip ant nests open SH [© 
fleeing insects with their sticky tongues. ap up 
sometimes wait at the nest entrances and Es Ant 
ants as they come out. Some birds also еа id ques 
allow some beetles and other insects to p on the 3 
in their nests, even though these insects: di iven 0 
eggs and young. The ants like the liqui КЕ; live ê 
their “guests.” Tiny flies and worms some mon in 
ants’ skins or inside their bodies. A com digs pis" 
enemy of the ant, the doodlebug or ant lion, the pit! 
trap ants. When a wandering ant falls p ps h 
doodlebug holds the victim in its jaws а 
ant’s body juices. ne ot 
Scientific Classification. Ants bclon to z 
Hymenoptera. They make up the family Pseudonym 
are nine subfamilies of ants: Myrmeciinae, villinat, 4 die 
Ponerinae, Cerapachyinae, Dorylinae, Eco most comme 
стае, Dolichoderinae, and Formicinae. 


United States belong to the Myrmicinae (in- 
harvesters and Icafcutters) and to the Far- 
duding some of the slavemakers and some 

C. D. MICHENER and М. М. Micra 
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C. Studying Ants 


Questions 
does an ant follow the trail of another ant? 
are some different ways that ants build nests? 
t are ant “cows”? How do ants “milk” them? 
y do some ants carry “umbrellas”? 
What is a honey ant? 
How do ants recognize friends and enemies? 
0 large are ant eggs? Can you buy them? Explain. 
insects do some ants keep as pets? 
ch ants cannot live without slaves? 
are some ants especially equi; to gather 
To act as soldiers? x y wu 


BEAR. Sce AARDVARK; ANTEATER. 
ANT LION is an insect that digs a pit in the soil to 
ip ants and other small insects for its food. It is the 
ог young, of an adult insect that looks like а 
шу. The ant lion is also called the doodlebug. 
ant lion has a flat body and a large head. A pair 
Ws like long, sharp swords extends from the head. 
* pairs of legs are fastened to the body close behind 
е Eu The ant lion walks only backward. 

poc unt lion usually chooses a place with dry, sandy 
lor its pit. It starts to work by walking around and 
нато, pushing its tail like а shovel down 
am E sd behind it. The sand slides up over the 
_ Tl lion's broad back and toward its head. By jerking 
Lion its head suddenly from 
EU insect time to time, the ant lion 
throws the sand to one 
side. It moves in smaller 
and smaller circles until it 
reaches the center of the 
circle. Then it has formed 
a funnel-shaped hole in the 
earth. This pit sometimes 
reaches as much as 2 inches 
across and one or more 
inches deep. 

The ant lion traps its 
prey by hiding under the 
sand at the bottom of the 
pit. If an ant crawls close to 


ANTARCTIC OCEAN 


the edge of the pit, the soft sand slides away under its 
feet. It begins to fall into the pit When the ant falis 
within reach of the long, sharp jaws, the ant lion kills it 
and sucks the juices from Из body 

Scientific Clessificetion. The hundreds of specs of 
ant lions make up the d 
to the order ‘oe er = 

ANTABUSE is the commercial name for duuifram, 
a drug that physicians use to treat chronic alcoholism 
(see Лісоноцзм). А dose of disulfiram causes а penon 
who then drinks an alcoholic beverage to suffer extreme 
discomfort, including heavy breathing, nausea, and 
vomiting, The drug does not cure alcoholism, but only 
discourages persons suffering from this illness from drink. 
ing alcoholic beverages. Persons taking the drug regularly 
lose their desire for alcohol because of the uncomfortable 
effects produced. Thus, disulfiram is only one of the 
first steps physicians use in treating alcoholics. 

ANTAKYA, айл ТАНК yah (рор. 37,494), із а Turk- 
ish trading center on the banks of the Orontes River, 
about 55 miles west of Aleppo, Syria. For location, see 
Turkey (color map). It stands on the site of the ancient 
city of Antioch, founded about 300 в.с. by Seleucus, 
the son of Antiochus. Antioch was an ancient capital 
of Syria and one of the chief centers of Christianity in 


early times. Svoxey N. Ктмка 
ANTANANARIVO. Sec Tanananive. 
ANTARCTIC. See ANTARCTICA. 


ANTARCTIC CIRCLE is an imaginary circle which 
runs parallel to the equator about 23] degrees north of 
the South Pole. Its latitude is 66° 30' S. It marks off 
the South Frigid Zone from the South Temperate 
Zone. Each year about December 21, the arca south of 
the Antarctic Circle has 24 hours of daylight. About 
June 21, the region has 24 hours of darkness. At the 
South Pole itself, daylight lasts from September 21 to 
March 21, and darkness from March 21 to September 
21. Captain James Cook was the first to cross the Ant- 
arctic Circle in 1773. Ricuaxo E. Вуко and PAUL A. Sirta 

ANTARCTIC OCEAN is the name sometimes given to 
the waters surrounding the Antarctic continent. Many 
geographers say that these waters do not form a separate 
Ocean at all, but consist solely of the southern parts of 
the Atlantic, Indian, and Pacific oceans. 

The Antarctic Ocean varies in width from 700 miles 
between the tip of South America and Antarctica to 
2400 miles off the tip of Africa. It covers about 
5,731,000 square miles. The surface near Antarctica 
freezes in winter, and breaks into pack ice in summer. 
Flat-topped icebergs from 500 to 1,000 feet thick drift 
north of the pack ice. The ocean has a fairly constant 
temperature of 29°F. j А 

Westerly winds whirl clockwise around Antarctica, 
forming the west wind drift current. Nearer the continent, 
east winds create a counterclockwise east wind drift cur- 
rent. The line along which these surface currents mect 
is called the Antarctic Divergence. An even more striking 
boundary lies farther north. This line, known as the 
Antarctic Convergence, marks the point where warmer 
aters meet the cold polar waters. Air tem- 


tropical w Я . 
ratures, cloud formations, and ocean life change 
PAUL А. SIPLE 


abruptly at the Convergence. 
See also ANTARCTICA; OCEAN. 
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яра n interior, Te 
The Coast of Antarctica teems with bird and marine life, but no wildlife lives in the bara ias 
wind carries a few plant spores and bacteria inland, but they cannot grow because 


ANTARCTICA, ant AHRK tih kuh, the continent sur- 
rounding the South Pole, is the coldest and most deso- 
late region on earth. Lofty mountain peaks break 
through the ice and snow along its coast, but an almost 
unbroken plateau of ice covers most land features in the 
interior. Robert F. Scott of Great Britain, the second 
explorer to reach the South Pole, described the bleak 
inland region in his journal. He wrote, **, . . one knows 
there is neither tree nor shrub, nor any living thing, nor 
even inanimate rock—nothing but this terrible limitless 
expanse of snow.” Scientists now know that there are 
mountains and mineral deposits buried under the ice, 
but no animals or large plants live on the interior 
glaciers, 

Temperatures in Antarctica average about 35°F. 
colder than in the Arctic regions around the North Pole. 
Winter comes to Antarctica when it is summer in the 
Northern Hemisphere. The sun does not shine at the 
geographic South Pole for six months during the winter, 
During the six months of summer sunshine at the pole, 
the temperature rarely rises above 0°, In areas nearer 
the Antarctic Circle, the periods of complete darkness 
or of 24 hours of sunshine are much shorter. 

Before 1900, men knew little about this frigid, ice- 
covered world. Navigators sighted parts of the coast as 
early as 1820, but no one had more than a rough picture 
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? 4 тилбей 
of the continent’s outline until 1947. вое Sout 
of Norway became the first man to rea th latet. 


Pole, in December, 1911. Scott arrived {сл un 
No further attempts were made res ai United 
1929, when Commander Richard E. Byr The Intern 
States Navy flew over it for the first time. ram cari 
tional Geophysical Year, a scientific Lee knowledge 
on in 1957 and 1958, greatly extended Ee а million 
of this bleak continent. But in 1960, near a y 
square miles of Antarctica had yet to be se 


The Land and Its Resources 


more than 5,000,000 square miles, or à t Ant 
area of Australia. The Color Map shows NS. storm 
like Australia, resembles a gigantic island. doen 
seas in the world rage on all sides of the oe are form 
seas, sometimes called the Antarctic Ocea Indian. and 
by the southernmost parts of the Atlantic, 
Pacific oceans. e the icy watt 
The Antarctic Region begins where ег waters По 
surrounding the continent meet the warm heavier 9 
the north. The colder Antarctic waters аге the Anta 
sink beneath these warmer waters, fon dee , 
Convergence line. This line encircles tie 06 enera! 
ing in distance from the shores, but lies 8 
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ween 47° and 63° south latitude. The ocean waters 
immediately around Antarctica freeze during the winter. 
Io summer, the ice breaks up to form a wreath of ice 
packs that surrounds the continent. The ice packs and 
the ominous flat-topped icebergs are generally 500 to 
1,000 feet thick. 

The Land. Antarctica is roughly circular in shape, 
broken only by a long, fingerlike peninsula and two 
great bays. The Palmer Peninsula (called Graham Land 
by the British) stretches northward toward South Amer- 


ica. The two bays are known as the Ross and Weddell 
жаз. The indentations formed by these two seas divide 
the continent into East and West Antarctica. 

A great chain of mountains known as the Antarctic 
Horst marks the line along which East and West Ant- 
arctica meet. Except along the coast, much of this chain 


is buried under the icecap. The mountains that make 
up the 2,000-mile-long Antarctic Horst have many 
names, These names include, from the New Zealand 
end to the Atlantic end, Victoria Land, the Admiralty 
Range, the Prince Albert Mountains, the Queen Alex- 
andra Range, the Queen Maud Range, the Horlick 
Mountains, the Pensacola Mountains, and Coats Land. 
Some peaks of this great range reach elevations of more 
than 15,000 feet above sea level. Mt. Erebus, an active 
volcano, rises near the point where the Ross Ice Shelf 
meets the Antarctic Horst, at McMurdo Sound. 

East Antarctica is by far the larger of the continent's 
two sections. It covers a greater area than the entire 
United States. Scientists believe that East Antarctica 
consists of the massive shield of Pre-Cambrian rocks 
(rocks formed more than 500,000,000 years ago) which 
form the core of all continents. West Antarctica seems 
to be associated geologically with South America and 
New Zealand. 

The great icecap that covers Antarctica averages 
about 6,000 feet above sea level. At the South Pole, the 
ce 15 9,200 feet above sea level. In 1957 and 1958, scien- 
ists proved that the ice on the continent averages more 
than a mile deep. In at least one region, it has been 
found to be as much as 14,000 feet thick, and rests on 
land far below sea level. 

_, Antarctica might appear to be a great chain of islands 
İ all the ice were removed and the land remained at 
15 present levels, But most scientists believe that the 
8 Weight of the ice has caused the land to sink. They 
pur the land would rise again if all the ice were re- 
oved, and therefore Antarctica might not be islands, 
ul a solid land mass with many mountains. 
§ ice covering Antarctica flows constantly to the 
E. Tur glaciers. Bays along Antarctica s coast trap 
leet by f rough the years it can thicken to hundreds of 
j bene er freezing of the sea water and by eu 
Ew and glacial ice flowing from the ros 
TS ce in this way are known as shelf ice. The 
in 400 r Б largest of all such formations, is more 
Fa les long and at least that wide. ui 
natural res esources. Scientists know little re е 
е thar ources of Antarctica because of the vast layers 
lat Cover the land, 
ем Layers of sandstone cover the ancient pd 
tich Serie of the Antarctic Horst. They include 2 
Coal on ү y of fossils and seams of coal. Open seams o 
the South 5, POUntainsides extend within 200 miles of 
ошћ Pole, Scientists have discovered areas where 
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coal seams as much as 20 to 40 feet thick lie one on 
top of the other for hundreds of feet. In 1957, geologists 
discovered tephroite, a rare manganese ore, on the coast 
of Wilkes Land. This discovery was important because 
deposits of tephroite usually indicate other valuable 
mineral deposits. In 1958, Japanese scientists reported 
deposits of uranium on the Prince Harald Coast. Amer- 
ican expeditions have reported evidence of many min- 
erals, including iron, copper, lead, and molybdenum, 

Plant Life, Virtually no plant life exists in the regions 
covered by eternal snows. World-wide winds have car- 
tied in plant spores, pollen grains, fungi, and bacteria. 
But the intense cold of the continent keeps these tiny 
particles of life in a suspended state. Trickles of melted 
snow on the rocks support luxuriant growths of algae, 
moss, lichens, and sometimes even microscopic animals 
and insectlike creatures. A few kinds of grasses and one 
flowering plant have been found growing on parts of 
the continent north of the Antarctic Circle (see Ахт- 
ARCTIC CIRCLE). The seas surrounding Antarctica sup- 
port thriving plant and animal life. About 14 times the 
number of plankton (tiny plants and animals) grow in 
Antarctic waters as in tropical waters. 

Animal Life found in great numbers includes fishes, 
penguins, seals, whales, and krill (tiny crustaceans that 
live on the plankton and provide food for whales). Birds 
and animals cannot find food on the Antarctic main- 
land. But the edges of the continent serve as breeding 
grounds for penguins, seals, and flying birds, which get 
their food from the sea. Hair seals, including the crab- 
eater, Ross, and Weddell seals, and the sea leopard, 
are common along the coasts. г 

Zoologists have classified 18 species of penguins 
throughout the Southern Hemisphere, but only a few 
species breed in Antarctica. The Adélie and emperor 
penguins range the farthest south. During the summer, 
as many as 250,000 Adélie penguins live in a single 
rookery, or breeding ground. The rookeries of emperor 
penguins are usually much smaller in number. The most 
southerly flying birds in Antarctica include Antarctic 
skua gulls, southern and giant fulmars, cape pigeons, 
and snowy, Antarctic, and Wilson’s petrels. They seldom 
live farther south than the southern limits of the open 
seas. Skua gulls will follow humans to the heart of the 
continent. All explorers who have journeyed overland 
toward the South Pole reported visits from skua gulls. 

Climate. The average temperature for most of Ant- 
arctica remains below freezing the year around. But 
the fringes of the continent extending north of the Ant- 
arctic Circle have melting temperatures 1n midsummer. 
Summer temperatures on the coasts vary between o?F. 
and 32°F. At higher elevations in the interior, summer 
seldom are as warm as o^F. The coldest 


temperatures s 
kon temperatures along the coast range from —40°1 | 
to nearly —80?F. At the geographic South Pole, winter 


average about — 73? F., and occasionally 
pur m In 1958, Russians camped at the 
eomagnetic South Pole reported a temperature of 
ое: (see МАСМЕТ AND MacnetisM [The Earth's 


Magnetism]). 
The sun shi 


to March 22, 
rest of the year. Ё 


ines at the South Pole from September 22 
and remains below the horizon for the 
arther north, at Little America, the 
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The Race to the South Pole was won by Roald Amundsen 
of Norway. He and his party, right, reached the pole in 
December, 1911. Robert F. Scott of Great Britain arrived 
a month later. А black flag tied to a sledge bearer, above, 
showed Scott that Amundsen had reached the pole first. 


sun shines continuously from October 22 to February 
22, and stays down from April 22 to August 22. During 
the months between, the periods of daylight vary from 
1 minute to 23 hours and 59 minutes. 

Winds of hurricane velocity develop in many areas. 
Cyclonic storms move clockwise on the continent. They 
whip up great waves in the seas to the north, and bring 
snow to the coastal regions. Snowfall is not so great as 
in the northwestern United States and Canada. Snow 
accumulation averages one or two feet annually along 
the Antarctic coast. As little as six inches of snow col- 
lects annually at the South Pole. 


Exploration and National Claims 


Early Exploration. The British navigator Captain 
James Cook sailed around Antarctica between 1772 and 
1775, but he never sighted land. Thaddeus von Bellings- 
hausen, a Russian explorer, repeated Cook's explora- 
tion between 1819 and 1821. American and British seal 
hunters were the first men to sight and land on the main- 
land. Nathaniel B. Palmer, the captain of an American 
seal-hunting ship, landed on the mainland just south of 
South America in 1820. James Weddell led a British 
sealing expedition toward Antarctica in 1823. 

France sent an expedition to Antarctica under Du- 
mont D'Urville in 1837, and the United States Navy 
sent Lieutenant Charles Wilkes in 1838. Wilkes’ small 
fleet of sailing ships explored enough of the coast to 
recognize that a continent lay in the Antarctic region. 
The Scottish explorer James Clark Ross arrived in Ant- 
arctica in 1841. He discovered the region now called 
Victoria Land and the Ross Ice Shelf, Historians be- 
lieve that a Norwegian, H. J. Bull, led the first scien- 
tific expedition to the Antarctic continent. Bull and his 
companions landed at Cape Adare on Feb, 23, 1895. 

During the early 1900's, exploring parties from Great 
Britain and Norway ventured into the Ross Sea region, 
where James Ross and Cartens Borchgrevinck of Nor- 
way had explored earlier. From there, Robert F, Scott 
and Ernest H. Shackleton of Great Britain and Roald 
Amundsen of Norway each tried to reach the pole. 

Scott led his first expedition to the Antarctic between 
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1901 and 1904. Members of this expedition made the 
first attempts at long overland journeys in the interior, 
In 1908 and 1909, Shackleton attempted to reach the 
pole, and came within 97 miles of his goal. In рса 
Бег, 1911, ће quest to reach the pole ended in ee 
for a dog-team group led by Amundsen. Scott reac 
the pole on foot a month later. He and his four - 
panions were lashed by storms and ill fortune a wif 
return journey, and they all perished before they co 
reach the safety of their home base. ea 
Commander Richard Byrd revived American ne 
in the Antarctic beginning in 1928. Byrd established! 
т ч 1 Ice Shelfin 
bases at Little America, on top of the Ross n 
the Bay of Whales. On Nov. 29, 1929, Byrd d South 
companions made the first airplane flight over t a a 
Pole. On later flights, Byrd discovered ont wilt 
land in West Antarctica which he named for к 0 
Marie Byrd. Parties explored this new en и 
oughly, both from the air and by land, du 
second Byrd expedition, between 1933 and Dm 
Lincoln Ellsworth extended American aeria di 
tion of West Antarctica in 1935. Ellsworth e : 
Deception Island, north of the Palmer Ред 
flew across the continent to Little America. , d Stat 
New Interest in Antarctica grew in the Eo. 
during the 1930's. In 1939, the governm i.p, 
а new expedition to the region. President Апа 
Roosevelt named the expedition the Us ut 
Service, and put Rear Admiral Byrd in com id 
expedition established two bases in West ast from à? 
Byrd and his seaplane crew explored p discover 
old sailing ship, the Bear of Oakland. They ton Peni 
the coasts and mountain region of the Thurston ior 
sula area. The approach of World War 
possible to continue the U.S. Antarctic Ser 
bases were evacuated in 1941. rctic wa 
German raiders and submarines used magi Wat 
for fueling and supply stations in both : vate sys 
and World War П. The Allies had no adequ The 
to learn about German activities in the рат“ 
British began а permanent occupation P сий 
Peninsula in 1943 to keep track of enemy 
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$e International Geor al 


Year helped in the st of 
Ње continent. Sir Viviar chs 
of Great Britain, right, ed 
by New Zealander Sir Е id 
Hilary, left, crossed Antarctica 


9n one such trip. 


addition to watchi the Germans, the British de- 
oped bases in mapping the region, During 
* next то years, British completed commercial 
aerial surveys and prepared maps of the peninsula. 

In 1947, Admiral Byrd took advantage of the techni- 
cal advances made during World War II to lead а 
fourth Antarctic expedition. This U.S. Navy expedi- 
tion, named Operation Highjump, consisted of three major 
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Qe Geographic South Pole is marked by the ring of oil drums 
Sicles background with flagpole at the center. The United 
е maintained a base at the pole in ће 1950's, during the 
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units. Rear Admiral R. H. Cruzen, the naval task force 
commander, supervised the Central Group and a shore 
headquarters at Little America. Parties of the Central 
Group explored inland. Captain Charles A. Bond com- 
manded the Western Group, which explored the coast 
of Wilkes Land and surrounding areas of East Antarctica. 
Captain George Dufek led the Eastern Group, which 
operated along the coast of West Antarctica. Fliers w ith 


IGY, with Paul A. Siple, left, as scientific leader, and Navy Lt. 
John Tuck, right, as military leader. Siple first went to Antarctica 
in 1928 as a Boy Scout with Admiral Richard E. Byrd. 


Wide World 


"s 


ANTARCTICA 


the expedition located several nearly ice-free land areas 
within 300 miles of the pole. At the close of Operation 
Highjump, Americans had explored about 2,000,000 
square miles of the continent's surface. 

Finn Ronne of the United States took advantage of 
government aid and war surplus materials to establish a 
privately sponsored expedition to Antarctica at East 
Base from 1946 to 1948. Ronne had been a member 
of the Byrd expeditions in 1934 and 1940. He explored 
the coast of the Weddell Sea. 

Between 1945 and 1949, Argentina and Chile began 
to establish permanent stations in regions that Great 
Britain claimed as part of the Falkland Islands De- 
pendency. These two South American countries first 
laid claim to the region in the early 1900's, but had 
never explored their claims. To confuse the situation 
further, the Argentine and Chilean claims overlapped 
each other. Disputes developed among the three coun- 
tries that ended in the burning of several unoccupied 
stations. In 1949, Argentina, Chile, and Great Britain 
signed a pact agreeing not to send warships south of the 
Antarctic Circle. But disputes over sovereignty con- 
tinued through the 1950's. 

Recent Events. A number of countries sent expedi- 
tions to Antarctica in the early 1950's. The Norwegians 
sponsored an important scientific expedition to Queen 
Maud Land between 1949 and 1952. The French under 
the direction of Paul-Emile Victor sent expeditions to 
spend the winters in Adélie Land between 1949 and 
1953. No French party had visited this region since 
D'Urville explored it in 1838-1840. Australia began 
permanent occupation of a station on the MacRobert- 
son Coast in 1954 under the leadership of Philip Law. 

Scientists from 12 countries took part in a wide-scale 
program in Antarctica as part of the International Geo- 
physical Year (IGY), from July 1, 1957, to Dec. 31, 
1958. The countries that sent expeditions to Antarctica 
were Argentina, Australia, Belgium, Chile, France, 
Great Britain, Japan, New Zealand, Norway, Russia, 
the Union of South Africa, and the United States. 
Scientists from these countries operated about 30 sta- 
tions. By international agreement, the scientists con- 
centrated their studies on such fields as meteorology, 
oceanography, earth magnetism, gravity, aurora, iono- 
sphere physics, cosmic radiation, glaciology, seismology, 
and sunspot activity. 

The National Academy of Sciences directed the scien- 
tific program of the United States. The support phases 
of the program became known as Operation Deep Freeze. 
The U.S, armed forces provided transportation and 
supplies for the scientists. Rear Admiral Byrd had gen- 
eral supervision of the preparations for the program 
until his death on Mar. 11, 1957. Rear Admiral George 
Dufek commanded the naval task force supporting the 
program. Paul A. Siple directed operations at the 
most spectacular of the American stations. This station 
named Amundsen-Scott, was set up at the geographic 
South Pole, and had to be supplied entirely by air, 

Scientists from several countries traveled inland to 
measure the thickness of the ice covering Antarctica. 
and the rate of snow accumulation. American scientists 
carried out several thousand miles of such trips from 
Little America and from Byrd and Ellsworth stations, 
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The Russians sent several similar parties inland ы 
their main base at Мігпу, on the coast of Fas № 
arctica. Sir Vivian Fuchs of Great Britain comps 
a spectacular overland journey on March 2, 1958 te 
crossed Antarctica from the Weddell Sea to the Ræ 
Sea by way of the geographic South Pole. 

Most countries that took part in the IGY contin 
scientific research after its official close on Dec, 31, 1938 
Scientists expanded their research to include geolog 
biology, and mapping, which had been generally se 
lected by the IGY program. Scientific representatives gd 
countries working in Antarctica joined an internation! 
scientific union known as the Special Committee & 
Antarctic Research (SCAR) 

Toward the close of the IGY, the United States пай 
efforts to sponsor a treaty for joint government of An 
arctica. The United States invited all 12 countries ш 
took an active part in Antarctic work during the IGY% 
join in the treaty. On Dec. т, 1959, these nation 
signed a pact guaranteeing that Antarctica would be 
used for peaceful purposes. Any member nation da 
make unlimited inspections of all Antarctic install» 
tions and equipment to insure that the continent ism 
being used for nuclear testing. Seven countries diis 
the bulk of Antarctica—Aryentina, Australia, Chik 
France, Great Britain, New Zealand, and Norval 
They agreed to postpone settlement of their chins 
while the treaty is in force. Тһе U.S. has never claitned 
Antarctic territory, because ihe Department of Sue 
does not feel such national claims are valid wils 
actual settlement takes place. PAUL A, Sot 
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Enderby Land Shackleton, Sir Ernest № 
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What part of Antarctica does the Uni 
wiy must birds live along the coas Е 
rather than inland? ов! 
How large is the Antarctic continent? How Чу 
compare in size with other continents of the » t 
Who discovered Marie Byrd Land? Mg Anand 
What is the Antarctic Convergence line! í 
Horst? Mt. Erebus? the Palmet 
Why did Great Britain establish bases > there? 
Peninsula in 1943? What did the British do unn 
How deep is the icecap that covers Ad jt have \ 
What was Operation Deep Freeze? What e у 
do with the International Geophysical Year: pole? V? 
Who was the first man to reach the Sou 
arrived just a month later? the 
What kinds of plant life are found on 
mainland? In the surrounding seas? 
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The Great Anteater's Nozzle-Shaped Snout is over о foot long, although its mouth is no bigger 
than the blunt end of a lead pencil. It captures ants by poking out its long, whiplike tongue. 


ANTARES, an T AIR eez, is one of the largest known 
stars in that part of the universe to which our solar sys- 
tem belongs. Antares has been measured with instru- 
ments at the Mount Wilson Observatory near Pasadena, 
BE Its diameter is nearly 300,000,000 miles. This is 
i^ times bigger than the diameter of our sun. 
ane e 2 s ра of the first magnitude of brightness. 
ed "d ouble star, having a very hot, blue com- 

Antar г made up of helium. 

It Dom 250 light-years distant from the earth. 
Which lies =. vm in the constellation Scorpius, 
Mit of Aut i of the celestial equator. The deep-red 
Buthern sky Бы may be seen shining far down in the 
October Th oa sunset and midnight from May to 
late fiie io à ost Season for viewing this star is from 

See also he b nd of July. Cuanr ES ANTHONY FEDERER, JR. 
ЕЕ STRONOMY (color. picture, Parade of the 

ML E [:2. August]; Scorpius. 
and m T i the name of several animals of Central 
mites, The Ts Dd that feed mostly on ants and ter- 
also called кен and best known is the great anteater, 

Th. е ant bear. 

Ct ime is a rare animal of damp forests. 
5 long hair Brows 7 feet long and weighs 75 pounds. 
lorms a boni «ы апа brittle. The hair of the tail 
cover its body es dae The anteater uses its tail to 
and its long im asleep. It has a round, tapered head 
‘Anteaters je ч er snout resembles the nozzle of a hose. 
Slashing an a ny teeth. They defend themselves by 

The anteat acker with their strong claws. 
ants with 7 gets its food by ripping open the nests 
Ongue, exa egens front claws. Then it runs out its 

ng, It licks » do a sticky worm more than a 7 

€ tongue e е ants on the surface of the ground. 

so pokes deep into the ants winding 


tunnels to draw the insects out. Great anteaters are 
sometimes kept in zoos. There they are fed on milk, 
beaten eggs, and chopped meat. 

A close relative is the little anteater, or tamandua. It 
lives in the trees of tropical forests, where it catches ants 
and termites. It has a long tail which it twines around 
the branches so it will not fall while it is in the trees. 
Several other animals are also called anteater includ- 
ing the pangolin, the aardvark, and the echidna. 

Scientific Classification. Antcaters belong to the family 


Myrmecophagidae. The great anteater is genus Myrmecoph- 
aga, species jubata. The little anteater is Tamandua 
tetradactyla. Ковент T. HATT 

See also AARDVARK; ANIMAL (How Animals Protect 
Themselves; color pictures, Central and South America; 
Australia); Еснірха; PANGOLIN. 

ANTECEDENT, AN tee SEED unt, is a word, usually a 
noun, to which a relative or a personal pronoun refers. 
It may be a phrase or a clause instead of a single word. 
An antecedent does not have to come before the noun. 
It may be placed anywhere in a sentence. The following 
examples show the locations and kinds of antecedents: 

John, who pitched today, is my brother. Who is the 
relative pronoun, and John is the antecedent. 

Although he rang” the bell four times, John did not 
win the prize. John is the antecedent for the personal 
pronoun he. 1 d 
Swimming in the lake is what he likes to do. The 
phrase swimming in the lake is the antecedent of the rela- 


tive pronoun what. 
When you finish, which you will soon do, please call 


me. The antecedent of which is the clause, when you 
finish. But the use of a relative pronoun to refer to a 
clause is not in the best form. CLARENCE STRATTON 


See also PRONOUN. 
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The Greater Kudu, left, a 
large antelope with corkscrew 
horns, lives in the rocky hills of 
central and southern Africa. 


The Shiny Black Buck, 
right, roams the open plains of 
India. Twisted horns rise from 
its head in a V-shape. 


ANTELOPE, A.N tee lohp, is the name of a large group 
of animals that have hoofs and horns. They belong to 
the same animal family as goats and oxen. But they 
look much more like deer, because most of them are 
slender and graceful. Antelope, like cattle, 
(see RUMINANT). 

Antelope keep their horns as long as they live. Among 
many kinds of antelope, both the males and the females 
have horns. The horns of the males usually grow larger. 
Some antelope have short, straight horns. The horns of 
others are long and curved, sometimes in a spiral twist. 
Some antelope horns are smooth, while others have ring- 
shaped ridges along their length. Antelope horns are 
never forked like tree branches, as are deer horns, 

Many different kinds of antelope live in Asia, south- 
eastern Europe, and Africa. No true antelope are found 
in America. Some antelope live in forests, and others on 
mountainsides. But more kinds and greater numbers of 


antelope live on the dry or grassy plains of eastern and 
southern Africa than anywhere else. 
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are ruminants 


The Small Duikerbok lives in the thick bush country of À 
This speedy antelope received the name duiker, which 
diver, because of the way it plunges into underbrush 


New York Zoological 


re 
Habits and Appearance. Most antelope а 


] : an fi 
and run away from their enemies rather in 
Some of them are among the fastest a 30 feet it 
world. One kind, the lesser kudu, can cove LA 


single leap, jumping 6 feet above the 
antelope, however, defend themselves ed gni 
horns when they must. Among these E found in 
roan antelope, and the sable antelope, 4 Jope 
rica. Sometimes other animals warn Par i 
proaching danger (see ANIMAL apt varieties 
Antelope vary greatly in size. Some Aft 2 йй 
such as the dik-dik and the pits е 
larger than jackrabbits. Others, including Ыы 
ow about the size of an ox. ود‎ skin M 
EA smooth coat of hair covers the antelopes S \ 
may be in many different shades and Bu: some û 
and gray are the most common colors. е black 
are black and white. Many have hand оре 
white markings, especially on their faces. «ail 
long been hunted by man, both for spor 


y with 


The Brownish -Ycilow Lechwe, right, lives on the 


treeless, гозу г з of north опа central Africa, 


rgest known antelopes, live 


фам! Полаз, below, ! 
entral Africa. 


p he озу ploins of e 


fesh and skins. Certa; 
ре herds of African antelope which 
letely E. она of animals have been com- 
юте kinds d. 1 hunters. Many of the most hand- 
f these are ee lope have become scarce, and some 
Kinds of ^ed ound only on private estates. 
describe severa] uem Separa te articles in WoRLD Book 
hides at ee в ү of antelope. See the list of Related 
ш, all in the p; ‘this article. There are many other 
the fourshorned a ш Hemisphere. One of these is 
X have two а чере. The males of this Indian ante- 
E Severa] Ead. E horns instead of the usual single 
“nd southern Afric Ж harnessed antelope live in central 
hem арреаг to mes The stripes on their bodies make 
Î this kind e е wearing a harness. Only the males 
he inpol ауе horns. 
Ape of South im | се brown, black, and white ante- 
ı1 the shape of з Che male has slender horns curved 
“at resemble, a lyre. The klipspringer, a small antelope 
‘southern Af the European chamois, lives from eastern 
егп Africa, 


American Mu of Natural И! 


A large bluish-gray antelope of India is called the 
nilgai. The male has short horns, and long hair under its 
chin. Several large African antelope are named oryx Both 
the males and females have long, nearly straight horns. 

The roan antelope is a large, light-colored animal of 
South Africa. It becomes a dangerous foe when wounded. 
The sable antelope, related to the roan but slightly 
er. lives in South and East Africa. It has a black 
and large, curved horns. Two kinds of 
. They both 


small 
and white coat 
antelope of East Africa are called waterbuck 
live on river banks. If caught young, they can be 


trained as pets. 


Scientific Classificatio 
Bovidae. 'The sable ante 


n. Antelope belong to the family 
lope is genus Hippotragus, species 
VICTOR Н. CAHALANE 


niger. 

Related Articles in Wonrp Book include: 
Addax Gazelle Kudu 
Black Buck Gemsbok Springbok 
Dik-dik Gnu Steinbok 
Eland Hartebeest 
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ANTENNA 


ANTENNA, or AERIAL, is the structure used to trans- 
mit and to receive radio, television, and radar signals. 
The size, shape, and complexity of the antenna assem- 
biy depends on the frequency band used and the direc- 
tional properties to be achieved 

Rodio Transmitting Antennas usually consist of one 
or more vertical towers. The towers are connected to 
the radio transmitter by carefully chosen lengths of line. 
towers vary in 


For commercial broadcasting, these 


height from 250 to 500 feet. A group of towers provides a 


Wide World 
Television ond Radio Transmitting Antennas tower in 
the cir above the station of оп amateur operator in California. 


RADIO 
TRANSMITTING 
ANTENNA 


MOBILE 
TELEPHONE 


RADAR 
ANTENNA 


directional array that trans 
directions. Vertical anter ransmit what 
vertically polarized radiation. Some antennae 
an assembly of horizontal w mounted ой 
poles. The horizontal antenna transmite 
polarized radiation. 

Radio Receiving Antennos often consist 
suspended between supports outdoors, For ba 
tion, the antenna should be several hundred: 
It should have the same orientation in 


transmitting antenna. To provide good 

both vertical and horizonta! transmitting 
ceiving antennas have both horizontal and v 
sections. Some receiving anicnnas consist 


set. Such 

the loo] 
when it is atm 
- are used inm 
DiREGTION | 


wound wire inside the radi 
receive a stronger signal w! 
the broadcasting station tha 
to the station. Loop antenn: 
tion-finding devices. See Кл 

Television Antennas musi ! 
the ground as possible, both 
ing. This is because the high-frequency ‹ 
transmit television broadcasts travel only Wm 
lines. For this reason, they do not travel past 
Also, good television reception requires an une 
path between the transmitter and the | 
large cities, tall buildings often interfere with 
reception. 

Many kinds of antennas may be used for tas 
reception. The most widely used type is the 
antenna. A dipole antenna consists of a metal rod 
that is split in the center. An inch or two spama 
two sections. Dipoles range from about 4 to 50 
in length. Most television antennas have two OF 
one short and one long, in order to receive Pe 
frequencies. 

А common form of indoor television antenna 
rabbit-ears. This antenna is placed on the te 
and may be moved and rotated easily. A folde 
somewhat like a hairpin, the long ends of у 
connected together. One of the straight sections P^ 
at the center, like an ordinary dipole. К n 
length is about the same for the ordinary ARTI 
the folded dipole. Often a reflector, à straight y 
is mounted a short distance behind the dipole 
length and spacing of the reflector are prol “alone. : 
is stronger than it would be for the dipole 
TELEVISION. 1 te 

Radar waves are of higher frequencies than 
waves. The antenna on a radar set 18 
reflector is large. See RADAR (Antenna). 
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№: Axrumorop). | 
tennac, Crustaceans, such as 
two pairs of antennae. Spiders 
#6 their relatives ha one 
many nerves and are sensitive 
ıirs that cover the antennae 
ene as touch rece; Гіпу pits in the antennae of 
кек insects make ihon useful in smelling. A June 
| lele has nearly 80,000 such smelling pits. The anten- 
ме of male mosquitocs have hairs that are sensitive to 
иг! cs can use their antennae to 
iale mosquitoes as much as а 
Some antennae are sensitive to 
$ L. B. Лаку 
ЗЕЕ (The Body of the Honey- 


м a single. pair 


Маке and crabs 


The antennae cor 


mnes of touch. Fine | 


These. mos: 
feet the sound of 
acter of a mile awa 
WM, and are used a 
See alto Ахт (Hea 


№ Berrue (The Bodies of Beetles); BUTTERFLY 
тше Organs); INst.c: (Senses). 

ANTHEM. Scc NATIONAL ANTHEMS; HYMN. 

ANTHER. Scc Flow: (The Stamens; How Flowers 
Reproduce); POLLEN лхо POLLINATION (diagram). 
ANTHERIDIUM. Зее Fr вм; Moss. 


ANTHOCYANIN. Sce Lear (The Life Story). 
ANTHOLOGY, ап 1 HAHL oh jih, is a book of selec- 
ы made from the writings of many authors. The 

т comes from the Greek and means flower-gathering. 
Tw word anthology was first used to describe a book 
B poems collected about 80 в.с. by a Greek 
€ Meleager who lived in Tyre. But the world's 
bnt anthology is the Chinese Book of Songs, said to 
"pL n compiled by Confucius. 

* utem Golden Treasury is one of the best-known 
i anthologies of poems in English. The first six 
бом, О! Childeraft (Field Enterprises Educational 
den contain an excellent anthology for 

ANTHO Burton Rascom 
former NY, SUSAN BROWNELL (1820-1906), was a 
"и x E leader in the woman suffrage movement. 
чаль, А school, and then became interested in tem- 
tar ihe Si a meeting in Albany, N.Y., she was told 
linen а Жары ee not invited there to speak but to 
State Ter cam. She left and organized the Woman’s 

Mis йыр Society of New York. 

Woman's r7 vai lectured on temperance, slavery, and 
ind Wore Shan For a time, she supported dress reform, 

M she dec; loomers” (see BLOOMER, AMELIA JENKS). 
treg a to give them up because they inter- 
Von . Miss ni main crusade, to get women the right uu 
1851, and ау met Elizabeth Саду Stanton in 
they became close friends and associates (sce 


ANTHROFOIUD 


Sraston, Elza Case) ls IN thew wpe 
fnan the woes мый гарма wbo had aient Aeneas 
ment 15 фе US Con- 
witution. This cave the 
vote to Negro men, bust mot 
to women. 

From 1868 w 1870, Mis 
Anthony edited the mage 
zine The Revolution. ln 1872 
she was arrested for voting 
Her trial attracted nation. 
wide attention. She served 
as president of the reunited 
woman suffragists from 
1892 to 1900. She was born 
at Adams, Mas, on Feb. 
15, 1820, Lon Paris 

See alo Saw, Aswa 
H.; Woman Serrgacr (Woman Suffrage Movement 

ANTHONY OF PADUA, SAINT {11951211 маз а 
noted Franciscan scholar and teacher of theology. He 
was born in Lisbon, Portugal, of noble parents. Aothony 
was а great orator and reformer, Не was sald to have 
performed miracles. In Padua, Italy, be jed the fighi 
against vice. Form j. Senn 

ANTHONY OF THEBES, SAINT (251 маз one 
of the greatest saints of the early Catholic Church. He 
was born in Upper Egypt. Не founded a monastery near 
Memphis about 305. This was the beginning of the 
Catholic monastic system. Foren J. бина» 

See also MONASTICISM. 

ANTHRACENE. See Hyprocaasow 

ANTHRACITE is a hard, shiny coal that is difficult to 
ignite. It has a high percentage of carbon, and gives off 
almost no smoke. Sec also Coat (Anthracite) 

ANTHRACNOSE. Scc Brax (Pests and Diseases) 

ANTHRAX, AN thracks, is a severe infectious disease 
of man and of many animals. It із caused by a bacteri- 
um, the Bacillus anthracis. In man, the discaw: often 
starts as a carbuncle in the skin. But the germs also 
may be inhaled and infect the lungs. Human beings get 
the disease by exposure to an infected animal or to 
animal products. Persons commonly infected are butch- 
ers, farmers, rs, wool handlers, and veteri- 
narians. Laws governing the handling of animal prod- 
ucts have reduced anthrax incidence in human beings 

Animals with anthrax have chills, fever, dysentery, 
and convulsions. They die suddenly Animals contract 
the disease by cating contaminated food Anthrax can 
ruin livestock raising. Veterinarians vaccinate live- 
stock against the disease. Farmers burn or bury in- 
fected carcasses and remove well animals from arcas 
that have become infected. 4 

Some historians believe that anthrax was the Fifth 
Plague of Egypt mentioned in the Bible The anthrax 
bacterium was first seen by French scientist Casimir 
Davaine in 1850. In 1876, Robert Koch, a German 
physician, established that it caused anthrax. Thus it 
became the first germ known to cause disease, and 
helped prove Koch's germ theory. Louis Pasteur de- 
veloped anthrax vaccine. D. W. Baumer 

See also Косн, ROBERT; PASTEUR, Louis. 


ANTHROPOID. Scc APE. 
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ANTHROPOLOGY 


ANTHROPOLOGY is the scientific study of man. 
The word comes from the Greek words anthropos, mean- 
ing man, and logia, meaning science. Anthropology is 
partly a biological science. It studies man's place in 
nature, how he developed, and how the different races 
of men are related to each other. Anthropologists look 
for fossil human bones, and study living people. Some 
conduct research. For example, they may want to find 
out how children grow, or whether Eskimos can keep 
their hands in cold water longer than other people. 

Anthropology is also one of the social, or behavioral, 
sciences. Anthropologists study human culture—man's 
ways of working, eating, courting, and worshiping. Eco- 
nomics analyzes the way people make their living. 
Sociology investigates how people live together in 
groups. Psychology studies how they learn, think, and 
feel. History traces the course of past events. Anthro- 
pology deals with all these questions, but it differs from 
these other social sciences. Anthropology tries to fit 
them all together by studying man's whole way of life— 
not just our own way of life, but that of all the many 
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The study of man aids us in ола a 
people’s accomplishments, ambition аы the beat 
helps diminish the prejudices of ethnocen voci 
that one's own culture is the best (see Er a us ml 
And it tells us that all people can learn t 
E War II, anthropologists d 


eve 


to develop plans to fit in with peor Met 1 
religious beliefs. They are also intere err m 
tions as the effects of automation on ! ў 
can adapt to space travel. . hysical a 

Anthropology has four branches: (1) FY og es 
pology, (2) archaeology, (3) sales branches W° nd 
(4) linguistics. Specialists in these hare their P 
different methods, but they must sh 
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ANTHROPOMORPHISM 


the Social Science Research Council. See ARCHAEOLOGY 
(Careers in Archaeology). 

Professional Societies and Publications. Most an- 
thropologists in the United States belong to the Amer- 
ican Anthropological Association. Throughout the 
world, special societies in the various fields of anthro- 
pology hold meetings and publish such periodicals as 
the American Anthropologist and the Journal of American 
Folklore. Museums, universities, and research institutes 
also have series of publications. An annual interna- 
tional congress attracts scientists from all parts of the 
world to learn about the latest research in each field of 
anthropology. May EDEL 

Related Articles. See the ANTHROPOLOGY section in the 
READING AND Struny Guine for a detailed list of articles 
in Wonrp Book relating to anthropology. See also the 


list of Anthropologists in the Biocrapny section of the 
Сире. See also the following articles: 


Acculturation Ethnology Prehistoric Man 

Archaeology Evolution Primitive Man 

Culture Man Races of Man 
Outline 


1. Physical Anthropology 
A. Human Development 
B. Fossil Men 

Il. Archaeology 

Il. Cultural, or Social, Anthropology 
А. Ethnology С. Growth and Change 
B. Culture Patterns 

IV. Linguistics 

V. History 

VI. Careers in Anthropology 


C. Living Races 


Questions 
When did the science of anthropology get its start? 
Name two men who stimulated its early Е сати à 


Why did the first cultural anth logi - 
tures in isolated regions? че шашу cul 


bes kinds of things can archacology tell us about the 
past? 
Why do physical anthropologists study living races? 


How does anthropolo; i f 
sciences? pology differ from other social 


What are the four branches of anthro 
pology? 
How has anthropology changed since е, 1800's? 
What jobs are open to a trained anthropologist? 
ve do р study fossil men? 
y is anthropology consid. iologi 
cal anda behavioral’ ener ea уа a 
ANTHROPOMORPHISM. See M 
. YTHOLOGY, 
ANTHROPOPHOBIA. See PHOBIA. 


e eon See BLAGKING Our. 

-LEBANON MOUNTAINS. Sec LEBAN 
ANTI-MASONIC PARTY. In 1827, public feelin in 

some parts of the United States was strong ‘atti th 

Masonic Order. This feeling gave rise to an re 

Masonic party, supporting men opposed to Mason 

It grew rapidly, but its candidate for President in 1833 
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was badly defeated. The party remained active in say 
politics throughout the 1830's. See also Masoygy. 

ANTI-MONOPOLY PARTY was active in Unisi 
States politics in 1884. In that year, a national comes 
tion held in Chicago nominated Benjamin Е. Butlera 
Massachusetts for President. The party opposed 
olies in business. The party broke up after it received 
only 130,000 votes in the 1884 election. See also Buy. 
LER, BENJAMIN FRANKIIN. 

ANTI-SALOON LEAGUE. Sce TEMPERANCE Leone 
OF AMERICA, NATIONAL. 

ANTI-SEMITISM is a set of negative and someting 
hostile beliefs and prejudices regarding Jews. The tem 
is inaccurate, because the word Semites properly refe 
to persons who speak Semitic languages, and includes 
Arabs and other peoples (sec Земит). 

Anti-Semitism may have grown out of fear and die 
trust based on religious differences. It has lasted for 
hundreds of years, and has resulted in many forms d 
persecution, including the pogroms of eastern Europe 
and Nazi Germany’s massive extermination of Jew 
during World War II (see Jews [Persecutions of the 
Jews]). Anti-Semitism has also led to segregated living 
arrangements, called ghettos, in many European citi 
They exist in a less obvious (orm in many American 
cities. It is generally held that certain schools, clubs 
and employers discriminate inst Jews. Government 
and private organizations have tried to correct alleged 
abuses. But this is difficult, because many forms d 
anti-Semitism are subtle. Jonn F. Cun 

See also B'NAr В'кттн (The Anti-Defamation League} 

ANTI-SLAVERY MOVEMENT. See ABOLITIONIST. 

ANTIAIRCRAFT DEFENSE is designed to protect 
cities, military installations, ships, and troops in the field 
from attack by enemy aircraft. The problems involv 
in defending a ship differ sharply from those in prote 
ing a city, but three basic procedures apply to all fos 
of antiaircraft defense. They arc (1) detecting an a: 
attack as soon as possible, (2) destroying as many atta 
ing planes or missiles as possible before they can a 
their targets, and (3) interfering with them as mu т 
possible while they are over the target, to prevent 
from hitting selected targets accurately. > К. 

Detecting an Attack is onc of the most difficult p d 
lems in antiaircraft defense. Radar and sound locato 
can pick up approaching aircraft many miles в. 
can warn air defense forces by electronic means ^. i 
new devices automatically compute the Spec 
tion, and strength of the attacking force. asi 

Destroying the Attackers has become inde i; 
difficult. For many ycars, antiaircraft guns Me di 
only means of destroying attacking planes al 
ground. Such guns have long barrels to give и ү 
high velocity. Antiaircraft shells аге designe Е 
into thousands of jagged pieces when they pe 
certain height. These bursts are called fub artillery 
antiaircraft guns fire solid, pointed shells, like 
shells, 

Some antiaircraft guns are designed so tha 
electronic systems measure the height and Spe 

s i 3 re auto 
proaching planes, then load, aim, and fire effec 
cally. But even this kind of weapon is not fast or 
enough for jet bombers or missiles. 

Surface-to-air guided missiles and rocke 
ing conventional antiaircraft artillery- They 
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d o a 
mat 
tive 


ts are 1® n 
have 


U.S. Army 
Rows of Guided Missiles stand 
ready to fire at launching sites around 


oll strategic U.S. cities. 


llectronic "Brains" help guide the 
Nike and other U.S. missiles toward 
speeding targets in th 


Guided Missile Ships like the cruiser USS Boston carry surface- 


to-air missiles for use in case of an air attack. 


U.S. Navy 
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ance against enemy planes flying at great 
xtremely high altitudes. One advantage 
les is that they follow trajectories, or flight 
at can be changed while they are in the air. 
the Mibi. computer can send radio commands to 
1 the hg Ц travels, aiming it ata specific target. 
i evice : е may have its own infrared or other hom- 
may be a 1 seek out and destroy its target. The target 
come ane or another guided missile. Missiles be- 
tads and tole effective when they have atomic war- 
targets, Proximity fuses that explode them near their 
In 1 
if ны with the Attackers can be effective only 
8. 1 Conventional bombers dropping conventional 
t is almost impossible to interfere with the 
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Antiaircraft Defense protects cities, 
military installations, and ships from 
attack by enemy aircraft, 


Army Air Corps 
Barrage Balloons prevent 
bombers from moking dive- 
bombing and low-level attacks, 


U.S. Army 
The Skysweeper, a 75-mm 
artillery gun, can track and 
shoot down invading planes. 
U.S. Army 


U.S.ARMY 
ORDNANCE 


flight of a guided missile, and a near miss by an atomic 
bomb is just as devastating as à direct hit. Barrage 
balloons, with long wires dangling from them, force 
conventional bombers to fly so high that their aim is 
less accurate. Blackouts and camouflage confuse enemy 
bombardiers. Ships under air attack change course 
quickly and often so they are more difficult to hit. Air- 
craft carriers depend on their combat air patrol planes 
more than on their antiaircraft guns to provide defense 
when enemy planes attack. Huon M. COLE 


d Articles in WoRLD Book include: 
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i Machine Gun 
ist mie (Antiaircraft Weapons) 


National Defense 


Givil Defense Radar 


Guided Missile 
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ANTIBIOTIC 


ANTIBIOTIC, лу tih by АНТ ick. is a type of drug 
produced by tiny plants called microorganisms. Most of 
the microorganisms that produce medically useful 
antibiotics are molds and bacteria that live in the soil. 
Antibiotics are sometimes called Wonder Drugs or Mira- 
cle Drugs because of their wonderful power to destroy 
disease germs quickly, or to stop germs from growing. 
The best-known antibiotics include penicillin, strepto- 
mycin, Chloromycetin, Aureomycin, tetracycline, Ter- 
ramycin, erythromycin, magnamycin, polymyxin, tyro- 
thricin, and bacitracin. 


Importance of Antibiotics 


Antibiotics rank among the most important of all life- 
saving drugs today. They serve as the doctor's best 
weapons against pneumonia, typhoid fever, tubercu- 
losis, syphilis, scarlet fever, bone infections, dysentery, 
and many other serious diseases. 

Only a few years ago, one of the chief killers of human 
beings was a kind of bacteria that caused pneumonia. 
Each year this disease took thousands of lives. But today, 
thanks to antibiotics, bacterial pneumonia is quite rare. 
Scarlet fever was once among the most dreaded of 
children’s diseases. Today it can be controlled easily 
with modern antibiotics. Endocarditis (bacterial infec- 
tion of the heart) was almost always fatal only a few 
years ago. Now more than half of the endocarditis 
patients recover after treatment with antibiotics. 

Deaths from streptococcic and staphylococcic (bac- 

terial) infections, including blood poisoning, are now 
very rare, Deaths from osteomyelitis (bone infections) 
have been reduced to one or two out of every 100 cases. 
Tularemia, or rabbit fever, was once almost always fatal. 
Now it can be cured easily. Typhoid fever and dysentery 
have been removed from the list of dangerous diseases. 
Gonorrhea can be cured readily. Cases of syphilis have 
been cut in half in the past few years, and deaths from 
this former great killer may soon become rare in the 
United States. Typhus, parrot fever, and Rocky Moun- 
tain spotted fever can now be controlled easily and 
quickly. The lives of thousands of tuberculosis patients 
have been prolonged. Antibiotics made this possible. 


Kinds of Antibiotics 


Hundreds of different antibiotics have been discoy- 
ered, but most of them have proved unsuitable for 
medical use. Some antibiotics are not active enough 
against disease germs, Some work well in test tubes, but 
quit working when taken into the human body. Most 
of them are toxic (poisonous) to the human body when 
taken internally. Important antibiotics which have been 
found medically useful are described below. 

Penicillin is the least poisonous and the most widely 
used of the antibiotics. It is especially useful in combat- 
ing scarlet fever, the more common types of blood 
poisoning, boils, carbuncles, bone infections, and the 
disease germs that cause mo: 


ase ger St types of pneumonia. 
Penicillin is also valuable for treating gonorrhea and 


syphilis. It is not effective against tularemia, tubercu- 
losis, diseases of the stomach and intestines, and some 
types of pneumonia. 

Streptomycin shows dramatic results in the treatment 
of persons suffering from tularemia. It is used success- 
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fully to combat infections of the stomach andi 
caused by certain bacteria, called Gram-negative, мы, 
of which is controlled by penicillin. Streptomyi j 
the most effective drug known for fighting tubercies 
Streptomycin is fairly toxic when given in large dws 
for long periods of time, and patients receiving god 
treatments often complain of dizziness. Deafness me 
result in cases of severe streptomycin poisoning. 
Chloromycetin, Aureomycin, Terramycin, and Tes. 
cycline each stops the growth of, or kills, more нез 
kinds of bacteria than either penicillin or Streptomycin 
Doctors often refer to Chloromycetin, Aureomyes 
Terramycin, and tetracycline as broad-spectrum ш 
biotics. By this, doctors mean that these drugs are we. 
ful in treating a wide variety of diseases. These dws 
are used in treating pneumonias, whooping cof. 
infections of the stomach and intestines, and brucelloss 
In addition, they are effective against the germs calle 
Rickettsiae. Rickettsiae cause typhus, parrot fever, asi 
Rocky Mountain spotted fever, none of which is om 
trolled by either penicillin or streptomycin. ч 
Erythromycin and Magnamycin are especially ue 
against germs that cease to be affected by, or devehp 
resistance against, penicillin. They also succesfully 
control infections caused by germs that have beoe 
resistant to the broad-spectrum antibiotics. 
Polymyxin finds its greatest usefulness in the tte 
ment of infections caused by Pseudomonas, the blueps 
forming bacteria. But polymyxin poisons the kidneys 
80 its use is limited. 1 
Tyrothricin апа Bacitracin have several imports 
uses in medicine. But they, too, cause kidney poisoning 


Other Uses of Antibiotics 


Scientists have discovered that the addition of ant 
biotics to the feed of chickens and livestock, particu 
swine, causes the animals to grow faster. Among W 
antibiotics used in animal feeds are Aurcomycin. Pet 
cillin, Terramycin, and bacitracin. It is ere! 
to add a spoonful of antibiotic and a pinch o Nen 
Bis, а by-product in the manufacture of ат oa 
to a ton of feed to obtain maximum growth. aa | 
now save many millions of dollars in fe ed -— A 
year, because they can market their animals й 
ably earlier than they could before antibiotic Lid at | 
Biy-enriched feeds became available. sn ante 
also used as crop sprays to prevent blight. o ro 
biotics may be used as food preservatives (se 
Preservation [Antibiotics]). 


Limitations and Dangers of Antibiotics 


к cing 

Like higher plants and animals, disease pe 
bacteria are able to adapt, or change етее ing 2 
new environments. Unfortunately, bacteria ea d i 
the presence of antibiotics in the body pcm y № 
So that they are no longer seriously АК hè 
antibigtics. They become resistant to the g y 
increasing number of cases, a discase is not nio that 
antibiotic that was formerly effective. The at an 
cause the disease have become resistant ke strep!” 
biotic. Bacteria readily develop resistance treatment 
mycin, especially in cases where long courses 0 can Wil 
are required. Some strains of bacteria today than Uè 
stand a thousand times more streptomy ot 
same disease-producing bacteria did origin У. 


Most Antibiotics come from soil 
welds. A teaspoonful of soil may hold 
$0,000,000 microorganisms. 


It is important that the patient take the correct 
amount of antibiotics to lessen the chance that bacteria 
will become resistant. ‘This is one of the chief reasons 
why it is dangerous for individuals to take antibiotics 
except under a doctor’s supervision. Also, antibiotics 
often produce poisonous effects in the body. Persons 
have died from taking improper doses or the wrong 
kinds of antibiotics. 


Research and Production 


Penicillin, the first antibiotic, was discovered by Sir 
Alexander Fleming, a British bacteriologist, in 1928. 
Ten years later, Sir Howard Florey and his associates at 
Oxford University showed that penicillin had outstand- 
ing curative powers when used in the human body. 

Interest in penicillin led to a search for other anti- 
biotics in laboratories throughout the world. Out of 
this search have come the presently useful antibiotics. 

At first, only small amounts of antibiotics could be 
produced at one time. But, within a few years, scientists 
and engineers learned how to produce these life-saving 
drugs in huge amounts. Today, many large factories 
are used for the manufacture of antibiotics, both in the 
United States and in many foreign countries. The molds 
or bacteria are grown free of all other microorganisms in 
large closed tanks, ranging in size from 5,000 to 30,000 
gallons capacity, Sterile (germ-free) air is forced into the 
tanks, or fermenters. It seldom takes more than three 
m to complete a fermentation. Once the fermentation 
‘complete, the antibiotic is concentrated and purified. 
^ x carefully tested for sterility, purity, and nontoxicity, 

› make sure it meets standards set by the Antibiotics 
vision of the Federal Food and Drug Administration. 
в [шева of antibiotics is now a $300,000,000- 
Sea usiness in the United States. More than 40 tons 

Penicillin are produced each month. The wholesale 
ay pure, crystalline penicillin has dropped from 
mycin 100,000 units in 1943 to about 3 cents. Strepto- 
d [ШЫ first introduced in 1945. The wholesale a 
тор а was $30 a gram. Ву ће 1950's, this cost ha 

Ped to about 35 cents a gram. KENNETH В. RAPER 


шы Articles in Wonrp Book include: . 
omycin Fleming, Sir Alexander Streptomycin 


a Florey, Sir Howard W. Terramycin 
Chi In, Ernst В. Mold Tyrothricin 
°romycetin Penicillin 


Scientists Test soil from all parts of the world, in 
the hunt for new antibiotics. 


Lederle Laboratories 


from a pinch 
of soil... 


Lederte Laboratories 
А New Antibiotic Mold, юр, is grown 
in a flot dish with four kinds of bacteria, bot- 
fom. This antibiotic has stopped the growth of 
the three kinds of bocteria at the left, but hos 
not harmed the one at the right. 


...to a miracle of production 


Giant Fermenting Tanks, more thon four times оз tall os a 
man, are used to grow the antibiotics in modern drug plants. 


Abbott Laboratories 


ANTIBODY 


ANTIBODY, AN tih вор ih, is a substance produced 
in the tissues of animals. It fights the effects of danger- 
ous toxins, bacteria, and other proteins that enter the 
body. Antibodies counteract substances called antigens. 
Ап antigen is usually any kind of protein which differs 
from those of the body. Antigens may also be substances 
that resemble proteins, or some of the carbohydrates. 
When an antigen enters the body, the tissues act to 
produce the particular antibody which will make the 
antigen harmless. 

The antibodies which neutralize toxins, or poisons, 
produced by bacteria are called antitaxins. Doctors use 
serums that contain antitoxin to treat scarlet fever, 
botulism, diphtheria, and many other diseases. For hay 
fever, doctors inject ragweed pollen into the body to 
produce antibodies against the pollen. Ausrıx Eowarn Sirri 

See also ANTITOXIN; IMMUNITY; SERUM; VACCINATION. 

ANTICHRIST is a power or person opposed to Christ. 
The Bible says that the Antichrist will rise to power 
before the Last Judgment. The term appears only in the 
First and Second Epistles of John. It is mentioned in 
one sense as an evil power working against Christ in 
many persons and places. It is also used to refer to the 
one who will oppose Christ in the final battle between 
good and evil. FREDERICK С. GRANT and FULTON J, SHEEN 

ANTICLIMAX. See CLIMAX. 

ANTICOAGULANT, an tih koh AG yoo lunt, is a 
substance that delays or prevents blood from coagulat- 
ing. Blood normally contains some of these substances, 
to keep it from clotting in the body. However, under 
certain conditions, blood forms clots in the veins and 
arteries. When this occurs, doctors often use antico- 
agulant drugs to prevent further clotting. One of these 
drugs is heparin. It is derived from the liver and is a true 
anticoagulant because it combines with the blood and 
delays or prevents coagulation, depending on the 
amount used. Doctors es use шы kind of drug, the 
coumarins, as anticoagulants. These are not true anti- 
coagulants. They do not combine with the blood, but 
depress the clot-forming factors in the blood. Dosages of 
coumarins must be carefully adjusted according to the 
E it takes certain clotting factors to form. Ап over- 

ose may cause spontaneous bleeding. 

See also Соло ро! " Ig. WILLIAM DAMESHEK 


Anticosti Island Is in the Gulf of St. Lawrence. 


СОР of St. Lawrence! ex 


ANTICOSTI, an tuh КАНУ tih, is а им 


the Gulf of Saint Lawrence. off the 
Quebec. It has an area of 3,147 squares 
population of over 400. The isiand Ваза 
Jacques Cartier discovered Anticosti in | 
Menier, the French chocolat maker, bou 


from Canada in 1895. It became known; 
private game preserve in North America, 
is now part of the province о! Quebec, The 
tions on Anticosti are considered one of | 
amples of the transition between the Orde 
the Silurian systems (see Groroay [table, € 
Earth History]). Trout, cod, and salmon abe 

waters surrounding Anticosti T 

ANTIDOTE, A.V tih dote, is а substance th 
harmful action of a poison. Some antidote 
with the poison to neutralize it, An 
baking soda, can stop acid poisoning. Ving 
acid, is useful in alkali poisoning. Other ant 
duce effects in the body opposite to those: 
the poison. Stimulants, such as coffee, are use 
teract poisoning by sleep-producing drugs. 

When poisoning occurs, call a doctor 
and tell him all the facts. If the poison h 
lowed, empty the stomach if it can be 
injuring the patient. Produce vomiting by й 
inside of the throat, or by giving by mouth ( 
glasses of water, with a heaping teaspoon 
each, (2) a teaspoonful of sirup of ipecac, 0 
spoonful of mustard in a cup of warm Wi 
use a stomach pump unless directed by a 
chemical antidote may be given if the рой 
Milk, egg-white, or strong tea brings relief inm 
Ifsigns of shock appear, such as cold clammy 
fast pulse, exhaustion, and unconsciousne 
patient warm. If he is drowsy, keep him al 
shows signs of convulsions, keep him warm 
Give artificial respiration without hesita 
necessary. Some treatments for common po 
given below. 

Acids. Give a glass of water to dilute the 
give milk of magnesia or a baking soda sol 

Alcohol. Produce vomiting, then give 
mouth or by enema. Keep the body warm anc 
cool. Aromatic spirits of ammonia are also 

Alkalies, Lye, Caustic Soda, Potash, or ^ 
Give vinegar, lemon juice, or sour milk. 
with white of egg, milk, gelatin, starch or 
and a pint of olive oil or other salad oil. 

Arsenic (Rat Poison, Paris Green, 
Sprays). Give liberal quantities of warm 
produce vomiting. Also give plenty of raw 68% 
or flour paste. 

Bichloride of Mercury. Give the white of 
once. Then give large amounts of water 
vomiting within ro minutes. If the amount 0 
known, give the following antidote by mouth 
gram (15 grains) of poison taken: 23 teasp 
per cent sodium hyposulfite (photographers 
with one glass of water. Give milk and egg-W? 

Carbolic Acid. Do not give oil or grease 
vomiting. Wash out mouth with alcohol and w 
а heaping teaspoon of Epsom salts dissolvi 

Cocaine. Give a solution of one part ро 
manganate to 1,000 parts water. Give strong 


Ges (Coal Gas, Gorage Gas, Exhaust Gas, Шот 
sating Ges, or Carbon Monoxide). Give fresh air and 


amical respiration Keep the patient warm. Give 
wam coffee by пх or by enema. 

ledine. Produce vo:niting or give starchy water, Then 
give a thick starch | , a thick flour solution, or milk. 

Knockout Drops (Chloral). Give coffee by mouth or 
шеша. Keep the paiicnt awake, 

teed. Give Epsom: salts in water, followed by plain 


wer. Give flour or white in water, Then milk. 
Matches (Phosphorus). Do not give milk, fats, or oils. 
(Give hydrogen регох (с or solution of one part potassium 
permanganate in |. 0 parts water. Give flour, then 
Epsom salts. 
Metallic Poisons (Copper, Mercury). Give lange 
smounts of water. Cie white of egg or flour water, 
Morphine (Other Opiates). Give potassium 


роле in a solution of one part to 1,000 parts of water, 
Give black coffee by ‘mouth or by enema. Keep patient 
imake and warm. 
Mushrooms. Give large amounts of water. Apply 
beat to the stomach. Give strong tea, then castor oil. 
Tebacco or Nicotine. Give strong tea or solution of 
«= part potassium permanganate to 1,000 parts of 


water. Give strong coffee, external heat, and artificial 


mypiration, Austin EDWARD Sirri 
See also EwEric; Firsr Аш (Antidotes); Porson; 
Sua Brre. 


ANTIETAM, BATTLE OF. See Crvi. War (Antietam). 

ANTIFREEZE is а substance added to the water in 
toling systems of gasoline engines to prevent freezing. 
It lowers the freezing point of the water. The freezing 
point drops as the amount of antifreeze is increased. A 
$54 permanent antifreeze should also have a high 
boiling point so that it will not evaporate when the 
gine is heated. Ethylene glycol is the most common 
Pemmanent antifreeze. Nonpermanent antifreezes in- 
dude ethyl alcohol and methyl alcohol. 

Before antifreeze is added, the cooling system should 
be flushed and cleaned. It is not advisable to mix 
diferent brands or types of antifreeze, because they may 
"act to each other and destroy the effectiveness. The 
lution should be checked periodically to make sure 
"8 still effective, It is also unadvisable to use the same 
antifreeze for more than one season, because the effec- 
"venes of its added rust-inhibiting agents gradually 
decreases, GEORGE L. BUSI 

See also ALCOHOL; GLYCOL. 

ANTIGEN. Scc ANTIBODY. 4 
the MHGONE, an TIG oh nee, Oedipus’ daughter, is 

*roine of Sophocles’ great tragedy, Antigone. After 

& thers Eteocles and Polynices had killed each other 

* war of the Seven Against Thebes, her uncle, King 

п, forbade anyone to bury Polynices’ body because 

attacked his own city. Antigone, horrified, buried 

= brother. Creon condemned her to death for defying 

and had her shut up та cave. ` Josepn FONTENROSE 
Anteo TE See SERPENTINE. 

тЫ See LEEWARD ISLANDS. 

i) f UA, айп TEE gwah (pop. 10,744; alt. 5,000 
of G tmerly called Antigua Guatemala, was the capital 
foun ier cala during colonial days. The city was 
Capita] e. 1543. It lies 25 miles west of the present 
ln 1773 emala City (see GUATEMALA [color map)). 

› an earthquake destroyed Antigua. The capital 


ANTIOCH 
was moved to its present site in 1776. The rins attract 
tourists. 


Ошла 55 C On mamas e 


ANTILLES, an TILL eez, is another name for the West 


(Haiti and the Dominican Republic), Puerto Rico, and 
several small nei islands, The Lesser Antilles 
include Barbados, the Leeward and Windward Islands, 
Trinidad and Tobago, the French Antilles (Guadeloupe 
and Martinique), and the Netherlands Antilles. Sec also 
West INDIES. W. L. Bos 

ANTIMISSILE MISSILE. Scc Силово Мизи в (Recent 
Developments). 

ANTIMONY, AN tih мон nih (chemical symbol, Sb), 
is a hard, brittle, silver-white metal that does not tar- 
nish in air. Its atomic weight is 121.76 and its atomic 
number is 51. Stibnite, the mineral from which most 
antimony is obtained, has an antimony content of 71.4 
per cent. Antimony ore is mined chiefly in China. 

Pure antimony is 6.62 times as heavy as water and 
melts at a temperature of 1167°Е. Antimony hardens 
other metals when mixed, or alloyed, with them (sce 
Аш. оу). Alloys that contain antimony include britannia 
metal, type and bell metals, and pewter. А 

The Egyptians and сапу Oriental peoples painted 
their eyebrows and eyelashes with compounds of anti- 
mony. Industries use these compounds today to vulcan- 
ize rubber, to make glass, and to make pigments for oil 


ON, AN tih NEW trahn, is the opposite 
ee antiparticle, of the neutron. In charged 
elementary particles, the antiparticle has the opposite 
charge. But because the neutron has no electrical charge, 
the antineutron differs from it only in the reversal of 
the sign of its magnetic properties. When an antineu- 
tron collides with a neutron, they destroy each other, 
releasing energy. Antineutrons were discovered by 

hvsicists at the University of California in 1956. See 
League NEUTRON. ROBERT L. THORNTON 

ANTIOCH. Sce ANTAKYA. 
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ANTIOCH, CHALICE OF 


ANTIOCH, CHALICE OF, 
is a plain metal cup set in a 
protecting goblet of carved 
silver. Arabworkmen found 
it in 1910 at the ruins of 
Antioch. Some persons 
think it is the Holy Grail, 
or the lost cup out of which 
Jesus drank at the Last 
Supper (see Ногу Свлп.). 
The cup is now in the col- 
lection of the Metropolitan 
Museum of Art in New 
York City. AimrkT Е. Avey 

ANTIOCH COLLEGE is à 
coeducational liberal arts 
school at Yellow Springs, Ohio. It is noted for its co- 
operative plan. All students alternate study on the 
campus with work at regular jobs throughout the United 
States. А year’s program of study, travel, and work in 
another country is available. A student-faculty govern- 
ment supervises campus life. Antioch was chartered 
in 1852. Horace Mann served as its first president. For 
enrollment, see UNIVERSITIES AND COLLEGES (table). See 
also Mann, HORACE. James P. Dixon 

ANTIOCHUS. See SELEUCID Dynasty. 

ANTIOPE. Sec FARNESE Burr. 

ANTIPARTICLE. See Атом (Antiparticles). 

ANTIPODES, an ТІР oh deez, ате two places that are 
exactly opposite each other on the globe. The word 
comes from the Greek, and means foot to foot. Two per- 
sons standing at antipodes would be closest together at 
the soles of their feet. The region around Australia and 
New Zealand is often called the Antipodes. Englishmen 
first used the term because these countries are almost 
opposite England. J. Rowanp Пллск 

ANTIPOPE. See Pore (The Troubles of the Papacy). 

ANTIPROTON. According to modern nuclear theory, 
cach elementary particle has an opposite counterpart, 
or antiparticle. The antiparticle for the positively charged 
proton is called an antiproton. The antiproton has a 
negative electrical charge and opposite magnetic prop- 
erties to the proton. It has the same mass as the proton. 
When an antiproton and a proton collide, they destroy 
each other, releasing energy. Antiprotons were discov- 
ered in 1955. See also Атом; PROTON. ковькт L. THORNTON 

ANTIPYRETIC, 4x tih pie REHT ick, is a drug that 
reduces fever by increasing the amount of heat given off 
by the body. Antipyretics cause the blood vessels of the 
skin to dilate. This allows more room for blood to be 
near the skin surface where it can be cooled by the air, 
Some antipyretics cause sweating. The evaporation of 
the moisture from the skin causes further cooling (see 
PERSPIRATION). Scientists believe thata heat-regulating 
center lies at the base of the brain. They think that anti- 
pyretic drugs act upon this center and cause it to set 
in motion the mechanisms for cooling the body, The 
common antipyretic drugs such as quinine, aspirin, and 
sodium salicylate also relieve pain. PAUL $. Rnoaps 

ANTIPYRINE, лү tih PI rin (chemical formula. 
CuHi3N3O), is a white crystalline powder with a bitter 
taste. Doctors once used it to lower fever. It was first 
used in 1884, and is also known as phenazone. 
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Brown Bros 
The Chalice of Antioch 


ANTIQUE, an TEEK, i: ап old and 
object or a useful article no longer n 
Antique dealers differ оп how old an а 
before they consider it an antique. Most of) 
that it takes about 100 years to make ang 
some dealers accept as antiques articles on 
old. In the United States. the в | 
antiques as articles made before 1830. This 
is used chiefly for purposes of collecting imp 
because antiques are duty frec, 1 

Age is not the only important factor iim 
whether a piece is an antique. An item maj 
because it is a fine example of the crafisn 
because it is rare, or because it serves as 
vanished customs and civilizations. 
many types of antiques. They may col 
rare books, or old engravings. They maj 
specimens of old bicycles. guns, automobil 
motives. But most people think of antiques 
hold articles, such as furniture. glass, chin an 

Many antiques are part of a family heritage 
on from generation to generation. Antique 
and sell antique pieces that range from € 
items to reasonably priced pieces of interes 
and art galleries display antique pieces. 
items come from archaeological findings. 

American Antiques include almost ev 
by Americans of earlier days. / 
items as old kerosene lamps, hand-pain 
tern glass, guns, and paintings. Many collec 
contain old post offices, blacksmith shops 
tains, and automobiles. Not all Amx 
were made in the United States. Ame 
bought Chinese porcelains, Bohemian glass, 
and Russian brasses. Wealthy American co 
imported furniture, china, and textiles f 
Europe, and the Orient. But skilled cre 
among the first settlers in America and their won 
up the antiques that collectors eagerly seek 

Collectors of American antiques are €5 
ested in articles from the colonial period. 
articles are prized because of their beau 
sought because they represent colonial 
example, candle snuffers and pewter cai 
in demand because of their historical intei 

Antique Collecting is a fascinating hobby; 
а field for scholarly research and business © 
Antiques provide a direct link to the 
exciting way to learn about old manners à 

Students in the field of antiques, 
usually specialize in a particular item, suci 
glassware, or furniture. They often divide Ú 
into periods in order to make it casier toc 
identify individual objects. Antiquaries 
special societies in several countries to Coo 
efforts and resources. Scotland has the Soci 
quaries of Scotland; England, the Society of 
and Canada, the Antiquarian and Numisma р 
of Montreal. The American Antiquarian 
established in 1812. It has headquarters at 
and Park Ave., Worcester 9, Mass. 


Related Articles in Worn Воок include: 


Colonial Life Glass (History) 
in America Glassware 
Furniture Pewter 


Oak Chest with a Carved Front wor bot obowt 1675, ond 
is the forerunner of the modern cedor chest 


AS 


Carved American Cupboard was built in the period between 
1650 and 16 The wood of which it is made is oak. 


Paul Revere Sugar Bowl and Stand were mode by Pou! 
Revere in Boston between 1780 ond 1810, 


{апу Hound Pitcher was Glass Saltcellar is of the type 
made in New Jersey. made by Henry Stiegel. 


Е hia About 1700 has grace- 
Pewte ie pt ade Side Chair Made in Philadelp 
in Dedi de e pie 7005. ful lines like those seen in Chippendale furniture, 
, icut, 


N " 
let'opolitan Museum of Art 


From a mural by Mary Earley in the Post ОТ 


-AN 
Delhi, N. Y.; Robert & Wye 


Antirenters Wore Masks with Horns as They Defied Their Landlords. 


ANTIRENTER was one of a group of tenant farmers 
in New York who fought against paying rents to the 
patroons, or landlords. The group was active from 1839 
to 1847. Most patroons had inherited their property 
from Dutch ancestors of the carly 1600's. The tenants 
on large estates had lived there all their lives, and their 
families had lived there for generations before them. 
They felt that the land rightfully belonged to them. 
Sometimes they went for years without paying any 
rents. In 1839, a patroon named Van Rensselaer tried 
to collect $400,000 in back rents. The angry farmers, 
disguised as Indians, terrorized the landlords of Colum- 

bia and Delaware counties. They formed antirent 
societies. In a few years, the Antirenters became so 
strong that they could easily defeat any political party 
which took a stand against them. The antirent societies 
got the New York constitution of 1846 amended in 
their favor. The farms were handed over to the tenants 
in 1847. See also PATROON SYSTEM. Тонк D. Hicks 

ANTISEPTIC, лм tih SEP tick, is a substance that 
either kills the bacteria that cause disease and decay, 
or slows down their activity, Usually the term refers to 
chemicals that affect bacteria, rather than to other 
agents such as sunlight, heat and cold, and drying, 
which also kill bacteria or stop their growth. 

Such terms as antiseptic, sterilize, germicide, and bac- 
tericide are often used loosely. But the Council on 
Pharmacy and Chemistry of the American Medical 
Association has carefully defined the differences. It 
defines a germicide as “a substance or agent that de- 
stroys microorganisms so that they will not grow when 
placed in appropriate culture mediums.” An antiseptic 
is defined as a “substance that hinders or prevents the 
growth of the microorganisms but does not ne 
destroy their vitality.” 

How Antiseptics Work. Many chemicals will kill 
germs or stop their growth under the proper conditions. 
But the tiny organisms that cause disease differ in the 
ways in which antiseptics and germicides affect them, 
The effectiveness of any chemical in affecting or destroy- 
ing germs may also be different under different circum- 
stances. Different kinds of germs are also affected 
differently by the same chemicals. The purple dye 
called gentian violet will stop the growth of Gram- 
positive bacteria, but it will have no effect on Gram- 
negative bacteria which do not take up the dye. 
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cessarily 


Antiseptics in Surgery. The scientific use of antiep 


tics in surgery was discovered about 1865 by the Brins 
surgeon Joseph Lister. He based his work on Low 
Pasteur's discovery that bacteria caused disease. Lise 


became convinced that wounds became filled with pa 
because they were infected wit! bacteria. To prevent 
infection, Lister invented methods of using antiseptic 
during surgical operations. He used carbolic acid азза 
antiseptic because it was known to have been usculis 
purifying sewage. Lister sprayed his operating room 
with carbolic acid to kill germs. Не washed the wounds 
of his patients with carbolic acid. ved 
Since Lister’s day, other aniiseptics have repla 
carbolic acid. Aseptic surgery, in which doctors i 
nurses prevent bacteria from entering the pee 
keeping their instruments, clothes, and gloves pic 
from germs аз possible, has replaced antiseptic sure 
See SurcEry (A Typical Operation). в. 
The discovery of antiseptic action and asep d 
among the most important discoveries in the € 
surgery. Before Lister's time, only operations M a. 
limbs could be performed with any degree We 
Also, the incisions made by the surgeon often 
infected and caused the death of the patient. tic 
In First Aid. Doctors discourage the use of ante : 
in first aid. Even such an antiseptic as iodine eae 
great harm, especially when it is used in ig "it ed 10 
Tt is suggested that first aid treatment be к. Ре 
cleaning а wound, applying a sterile dressing; а 
trolling any bleeding which may develop. . drugs i 
In Medicine, the internal usc of апізерао к 
limited. Once it was thought that quinine, wd mer 
ed the germs that cause malaria, and arsenic n < 
сигу, which control syphilis, were antiseptics. hey have 
drugs and the sulfa drugs are used because e T 
other properties which interfere with the 8 d раб 
bacteria. The antiseptics in mouth washes EC strength 
have little antiseptic action when used in the 


у, W, BNE 

human beings can tolerate. B 

Related Articles in Wonrp Boox include: teur, Lous 
Alcohol Germicide Panela 
Argyrol Gramicidin А Та 
Bacteria Hydrogen Peroxide Sal отус! 
Boric Acid Iodine Sulis Drugs 
Cresol Iodoform EE ery 
Disinfectant Lister, Sir Joseph Dum 


Germicidal Lamp Mercurochrome 


Sce Cynic SCHOOL or PHILOSOPHY. 
h ТОК sin, is a substance that 

: of a toxin, or poison. Each anti- 
nly one particular toxin. In some 

iv tissues react by making an anti- 

: the poison produced by bacteria. 
duced outside the human body. 

‚ they help cure such diseases as 
arlet fever, and snake poisoning. 

in be made by injecting horses, 

о h а particular toxin or bacteria. 
Jibescanimals proc! ice antitoxins in their blood to coun- 
"ect the toxin. 11: animals are bled after a time and 


‘the blood serum, hich contains antitoxin, is used to 
шм human Без. Some individuals develop skin 
йиз and pain in the joints after an injection of anti- 
win. A few have died. Such individuals are sensitive 
& allergic to the substances in the blood serum. In pre- 
— paring vaccines which contain toxins, а small amount 
‘of antitoxin is someiimes added to partially neutralize 


the effect of the toxin. When the vaccine is applied, the 
andtoxin helps produce an immunity to the disease 
more quickly. Austin Epwarp Surrin 

See also ANTIBODY; SERUM; TOXIN; VACCINATION. 

ANTITRUST LAWS. Sce Trust (Trust Legislation). 

ANTIVENOM. Seo Snake Brre (picture). 

___ ANTIVIVISECTION is the opposition to operations 
9n or the use of animals for medical experiments. Anti- 
‘Wivisectionists belicvc it is cruel to use live animals for 
experiments in a science laboratory, and that other re- 
arch techniques inight be better. Medical scientists 
believe it is necessary to use live animals for certain 
xperiments. They say that without the use of research 
animals, such drugs as insulin and penicillin could not 
have been developed, and that doctors probably would 
ot have learned about vitamins and hormones. See 
also Vivisection. 

ANTLER. See Drv. 

ANTOFAGASTA, лу toh fah GAHS tah (pop. 62,- 
272; alt. 75 ft.), is а city in Chile about 700 miles north 
Of Santiago. Its scaport is an important outlet for 
Bitrate and copper exports. For location, see CHILE 
(color map). 

ANTONESCU, ION. Sce Romanta (History). 

ANTONINUS PIUS (А.р. 86-161) ruled as Roman 
emperor from А.р. 138 until his death. Historians call 

IM one of “the five good emperors” of Rome. During 

feign, he gave the provinces more freedom than 
they d before, He encouraged the writing of litera- 
‘ure, His engineers built aqueducts and roads. They 
ected à 37-mile wall between the Firth of Forth and 
River Clyde in northern Britain (see ROMAN 
ALIS). Antoninus was born near Lanuvium, and was 
Trrus Auretius Furvus BOIONIUS ARRIUS 
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ANTONY, MARK (in Latin, Marcus Antonius) (82?- 
39 B.C), friend of Julius Caesar, tried to inherit his 
but failed. He had military ability, but his quick 

j per and love of luxury made him an unreliable ruler. 
ур. to Power. Antony was born in Alexandria, 
Аф. and belonged to an influential noble family. 
B youth, he served in the army in Egypt 
elected ‘aul under Julius Caesar. In 49 B.C. he was 
Tesenta tribune of the people in Rome as Caesar's rep- 
Чуе, Antony was second-in-command at the 


re 


ANTONYM 


battle of Pharsalus in the civil war (48 s.c), in which 
Caesar defeated Pompey (sec Powrry me Сакат) 

Antony was consul when Caesar was murdered. He 
made an eloquent speech at Caesar's funeral, and stirred 
the people to take revenge on Brutus, Cassius, and the 
other murderers, But when Antony led an army to Cisal- 
pine Gaul (northern Italy) to fight Brutus, the Senate 
encouraged Octavian, Caesar's great-nephew and 
adopted son, to raise another army and stop Antony 
Antony was beaten at the battle of Mutina in 43 в. 

The Triumvirate. Octavian returned to Rome and 
forced the Senate to elect him consul. He made terms 
with Antony, and together with Marcus Aemilius 
Lepidus ( ?-13 в.с.), who had served under Caesar, 
they formed the Second Triumvirate to rule Rome 

Antony and Octavian went to Greece and defeated 
Brutus and Cassius in two 
battles at Philippi in 42 n.c. 
Antony, the senior consul 
in the Triumvirate, chose 
to rule the eastern. part of 
the empire and went to Asia 
Minor. He met Cleopatra, 
queen of Egypt, and fell in 
love with her. Meanwhile, 
in Italy, Antony's wife Ful- 
via and his brother Anto- 
nius had gone to war against 
Octavian. Antony hurried 
back to Rome to find that 
Octavian had won. The 
two great leaders united ١ 
again. When Antony's wife died, he married Octavian's 
sister, Octavia. The empire was divided once morc. 
Antony took the East and Octavian the West. 

Antony then spent several years in the East. At one 
time he attacked the Parthians, but was defeated (sec 
Partma). He returned to Cleopatra in Egypt, where 
he lived in excessive luxury. When he gave Cleopatra 
and her twin children large parts of the casten prov- 
inces, he angered his supporters in Rome. Octavian de- 
clared war on Cleopatra. The fleet and army of Antony 
and Cleopatra were defeated at Actium in 31 B.C. When 
Octavian pursued Antony to Egypt, Antony killed him- 
self. Octavian later became Emperor, as Augustus. 

In Literature. The story of Antony is told in Shake- 
speare's Julius Caesar and Antony and Cleopatra, and 
in Dryden’s All for Love. For a synopsis of Julius Caesar, 
see SHAKESPEARE, WILLIAM. Curster С. STARR 


Related Articles in Wortp Book include: 


i Battle of Caesar. 2 Octavia 
poco Gaius Julius Tribune 
Brutus Cleopatra Triumvirate 

c Gaul 


Marcus Junius 

М, AN toh nim, is any word that has exactly 

jw eae meaning of another word. White is an 
antonym for black, and good is an antonym for bad. 

А synonym is а word which means the same, or almost 
the same, as another word. Dictionaries often try to 
define words by listing synonyms and antonyms together. 
Special word lists of antonyms and synonyms have been 

ublished. Raget’s Thesaurus of English Words and Phrases 
А one of the best. ТозЕРШУЕ Mites 
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ANTWERP, ANT wurp, or ANTWERPEN, AHNT ver 
pun (pop. 256,126; met. area, 970,000), called ANVERS 
in French, is the principal seaport of Belgium and one 
of the largest in Europe. It lies on the River Scheldt, 
55 miles from the North Sea. Its waterways and railways 
serve all Belgium, as well as industrial cities in Germany 
and France. See Ветотом (color map). 

Commerce and Industry. The harbor at Antwerp is 
one of the world's largest. Besides its vast trade, the 
city has many industries, among which are sugar refin- 
ing, lacemaking, brewing, distilling, and shipbuilding. 
It has become a rival of Amsterdam in diamond cutting. 

Chief Buildings. Among the buildings that have been 
preserved from the early period of its greatness, the most 
important is the Cathedral of Notre Dame. It is the 
largest Gothic church in Belgium and often considered 
the most beautiful. Its graceful tower rises over 400 fcet 
high and stands as a landmark in the flat surrounding 
plain. The cathedral is famous for its artistic treasures, 
among which are three celebrated masterpieces of 
Peter Paul Rubens. 

The town hall, of Renaissance architecture, was built 
in the 1500’s. It contains many carvings, murals, and 
other works of art. Antwerp has a picture gallery with a 
fine collection of Flemish paintings. The most famous 
are priceless works of Rubens and Vandyke. One of the 
most interesting museums in the world is the Plantin- 
Moretus. It was the house and workshop of the great 
printer Plantin, and contains an historical collection 
about early printing. The home of Rubens, also a 
museum, contains many of his paintings. 

History. Antwerp began to attain a prominent posi- 
tion during the 1400's, when it became a great port of 
trade between the Continent and England. During the 
1500's, it was one of the richest cities of the world, and 
the chief money market of Europe. It reached the height 
of its prosperity in 1560. Soon afterward, Antwerp took 
à prominent part in the struggle of The Netherlands to 
gain its freedom from Spain. 

Antwerp declined steadily until 1800, when its popu- 
lation was below 40,000. Napoleon, realizing its Strategic 
and commercial value, decided to open and improve its 
harbor, and to set it up as a rival to London. He con- 

sidered that Antwerp in the hands of a powerful enemy 
would be “a revolver held at the breast of England.” 
The trade of Antwerp began to grow rapidly, but this 
lasted only until 1830. Then Belgium separated from 
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Antwerp's Матен 
bustles with trade from. 

out the world, Medievol bii. 
ings contrast with the dia 


ES 
Ewing Galloway 


Holland. The Dutch, who controlled the Scheldt estuary 
upon which Antwerp is located, imposed heavy toll 
upon shipping. These tolls were abolished in 1863, and 
Antwerp’s trade at once began to grow. Antwerp was 
for a long time the key fortress in the national defense of 
Belgium, and one of the strongest fortresses in Europe. 
But modern artillery enabled ihe Germans to captur 
and occupy Antwerp in World War I. In May, 190 
during World War П, German troops occupied the city. 
The Germans mined the harbor, planning to destroy the 
installations upon retreating. But daring Belgian и 
ground workers prevented the explosions when 
Allies liberated Antwerp in September, 1944. The pot 
helped Europe recover after the war. Раме H. Tuows 
See also Ровт (table). «he 
ANUBIS, ий NYOO bis, was an important god of th 
underworld among the ancien: Egyptians. His y 
center of worship was at Kynopolis, which on a 
City in Greek. Because the dog, or jackal, was wee 
animal, Anubis is often represented in the pe 
crouching dog or jackal. His functions mes anit 
those of Osiris, the chief god of the underworl EX 
those of Thoth, another of Osiris’ assistants. aa 
Anubis’ duty to attend to the ritual ped 
bodies, to weigh the heart of every man on yer 
justice, and to judge a man's good and bat re 
earth. See also Osiris; THOTH. 5 
ANVERS. See ANTWERP. ШЕ) 
ANVIL. See Ear (The Middle Ear; pictur 
ANXIETY is a term used by рвов г. nder 
the same as fear or worry. Sigmund F reud, я БГ ШЁ 
of psychoanalysis, showed that anxiety 1$ O nd wok 
portance in the way the mind develops 1 This is 
throughout our lives from earliest childho "heal 
true of the minds of those who are mentally 
as well as of those who are mentally ill. | of 
Persons with neuroses frequently complain, have 
sive anxiety. Many persons with pyr a d and 
this complaint. Sometimes such persons p as high 
avoid particular situations or activities SUC ihe see 
places, trains or other vehicles, or walking 2 буй 
alone. These special dreads are called m dr: шой 
analysts have shown that phobias and ot nfl 
anxiety are caused by unconscious mental co 
originate in childhood. | PayaHOANA 
See also MENTAL ILLNESS; NEUROSIS; 
YSIS; PSYCHOSIS, 
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ANZA, АНА or AH.N thah, JUAN BAUTISTA 
ОЕ (1735-1788?), л Spanish frontiersman from Mexico, 
ind route between Sonora and Up- 
hared in founding San Francisco. 
nen from Sonora over the Colorado 

| (now Los Angeles). The next year 
xpedition from Sonora and founded 
1776. Anza was born at Fronteras, 
Mexico. CHARLES E. NOWELL 

ANZAC stood for the Australian and New Zealand 
Amy Corps that fought at Gallipoli in World War I. It 
now refers to all soldiers of Australia and New Zealand. 
See also AusTraLıa (table, Facts in Brief [National 
Holidays]; picture, The Anzacs). 

ANZIO, AHN tsyoh, or АМ zih oh (pop. 11,180; alt. 13 
й), is a small seaport and resort on the western coast of 
Italy, 33 miles south of Rome. For location, see ITALY 
color map). During World War II, American troops 
landed at Anzio and established a beachhead after 
heavy fighting in January, 1944. 

ANZUS is a collective defense treaty formed by Aus- 
tralia, New Zealand, and the United States. The name 
combines the first letter of each word in the names of the 
member countries. T'he treaty, signed at San Francisco 
on Sept. 1, 1951, became effective on April 29, 1952. 
It recognizes that an armed attack in the Pacific area 
on any of the nations would be dangerous to them all. 
Each country pledged to “act to meet the common 
danger in accordance with its constitutional processes." 

The ANZUS Council consists of the foreign ministers, 
or their deputies, from each country. It seeks to settle by 
peaceful means international disputes involving any 
member. The council’s military representatives, one 
from each country, work out measures to implement 
provisions of the treaty. Norman D. PALMER 

AORANGI. See Mount Соок. 

AORTA, ay OR tuh, is the body's longest artery. The 
aorta’s many branches distribute purified blood to all 
parts of the body. It extends from the heart to the hips. 
The aorta rises from the left ventricle of the heart al- 
most to the top of the breast bone. This first portion of 
the aorta is the ascens ing aorta. The aorta's first branches 
are the coronary arteries, which supply blood to the 
eart. After reaching almost to the top of the breast 
bone, the aorta arches backward and slightly to the left 
Side to form the arch of the aorta. Branches from the 
E Supply blood to the head and neck. The sec- 
ipaa the arch, the descending aorta, passes down- 
E. ie а the d 'st and abdomen. In the cH 
ble: poe үз is called IU Mm i a 
ae 226 АШ ominal aorta. ese sectiol Md 
Wem | р y the bones, organs, and muscles with blood. 
Ml reaches the hips, it divides into two large 
a that carry blood 10 the pelvis and legs. These 

М tes аге the common iliac arteries. Joun B. MIALE 
a also HUMAN Вору (Trans-Vision three-dimen- 

а color picture); Broop (color picture); ANEURYSM. 
мт КОшАтЕр Press. 

Were amy INDIANS, uh PA TCH ee, or ah PAH chay, 
tribes. Pu the most warlike of all North. American 
ful Tria, undreds of years their raids terrorized peace- 
E and white settlers in the Southwest. ^ 
Wand lans believe that small bands of Apache uy 
Cred into the Southwest from Canada or Alaska 


ar А 
ound A.D. 1000, along with their peaceful relatives, 


discovered an over 
per California. H 
In 1774 he led 34 
Desert to San Gab 
he brought a larger « 
San Francisco in 
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APARTMENT 


the Navaho. The Apache scattered through New Mex- 
ico, Arizona, and Mexico, living on game and such wild 
plants as they could get. When hunting was poor, they 
raided their neighbors. The Apache in New Mexico 
lived in tepees, while those in the mountains of Arizona 
lived in brush huts. 

Apache bands continued to raid the Southwest long 
after the United States took over the country in 1848 
Some finally agreed to settle on reservations and learn 
farming. But their new life was hard, and many mis- 
understandings arose. Several bands broke out of the 
reservations under such leaders as Cochise, Victorio, 
and Mangas Coloradas. Geronimo led the most famous 
outbreak in 1882, See COCHISE; Geronimo. 

About 2,500 Apache live in New Mexico, and more 
than8,000 make their homes in Arizona. Вехтил P. Derros 

APACHE TRAIL. See Arizona (Interesting Places) 

APALACHICOLA RIVER, ap uh LATCH uh AO luh, is 
a waterway formed by the meeting of the Chatta- 
hoochee and Flint rivers at the southwest corner of 
Georgia. It flows south through Florida for 90 miles and 
enters the Gulf of Mexico through Apalachicola Bay. 
Small ships can travel the entire length of the Apalachi- 
cola. It is an important transportation route for agricul- 
tural products of the region. The town of Apalachicola, 
a commercial and fishing center, is located at the mouth 
of this muddy, winding stream. 

APARTHEID. See SourH 
Nationalism). 

APARTMENT originally meant a room. Today the 
word usually means a room or group of rooms in which 
an individual or a single family lives, when a number 
of these are grouped in a single building. The building 
itself is usually called an apartment house, apartment 
building, or apartment hotel. Apartment houses can be 
either elevator apartments, or walk-ups. 


KATHRYN Аввку HANNA 
AFRICA (introduction; 


AnApartment Building ProvidesHomes for Many People. 
Hedrich Blessing; Martin Tullgren, architect 


APE 


Apartments differ from hotel rooms in that they usu- 
ally contain the necessary appliances for cooking and 
preserving foods. Apartments may be either furnished 
or unfurnished. A furnished apartment usually has dishes, 
linens, furniture, gas, and electricity supplied by the 
landlord and included in the rent. An unfurnished apart- 
ment is one in which such items are paid for and sup- 
plied by the tenant. Apartments vary greatly in size. 
A small apartment may have only one room. An effi- 
ciency apartment is one which requires the moving of 
furniture to make room for eating or sleeping. Large 
apartments may have many rooms that take up one or 
more floors in a building. 

Some apartment houses are clustered together to form 
small village-like groups. Such a community may even 
have its own schools and shops. The cooperative move- 
ment in apartments, where people buy their own apart- 
ments instead of paying rent, has also been successful. 

Apartment living, once common only in large cities, 
has increased steadily in American cities since about 


1920. 


BERNARD LEMANN 


H. Armstrong Roberts 


The Chimpanzee, left, and Young Gorilla, right, Are Apes. 


APE is the name given to any of the four kinds of 
animals most like man. These animals are the chimpan- 
zee, the gibbon, the gorilla, and the orangutan. The 
largest, the gorilla, stands nearly 6 feet tall. Apes live in 
parts of Africa and Asia. None have tails, The word ape 
is sometimes used for certain monkeys. 

The four kinds of apes named above are called 
anthropoid, or manlike, apes. The body of an anthropoid 
ape is much like that of a man. It has nearly the UCM 
bones, nerves, muscles, and other organs. But its arms 
are longer and its legs shorter than those of a man. Its 
skull is thicker than the human skull. An anthropoid 
ape has a thumb instead of a big toe on each foot. It can 
use both its hands and its feet as a man uses his two 
hands. The lower end of its backbone is straight Some 
apes are much larger and more powerful than man yet 
their brains are not nearly as large or as complex аз a 
human brain. For a discussion of the differences betwe 
men and apes, see Man, SIRE 


Apes are covered with coarse black or brown hair. 
> 
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Chimpanzees are among the most intelligent of all animak 
They can be taught to perform mony unusual tricks. 


except on their hands, feet, and faces. Fruits and veg 
tables are their main foods. Apes live in the deep 
parts of tropical forests. 


Scientific Classification. Apes belong to the p 
Primates and the suborder Anthropoidea. They make up! 


family Pongidae, or Simiidae. We M. Maa 
Related Articles in Wonrp Book include: 

Animal (picture) Gibbon Orangutan 

Chimpanzee Gorilla skeen 

Florida (Interesting Monkey (pic 


Places to Visit) 


APELLES, uh PELL cez, a Greck artist, was one ofl 
most famous painters of ancient times. He lived m 
the 300's B.c., and became court painter of Mam 
His portraits of Philip IL, Alexander the Great, © 
other rulers were renowned for their power; simple s 
and beauty. His most famous paintings included 7 
trait of Alexander holding a thunderbolt, and me 
goddess Aphrodite wringing out her hair as she in 
from the sea. He was born in the colony of Ion? м 
Asia Minor. Š LP HR 

APENNINE TUNNEL is the train tunnel on we 
ence-Bologna line. For location, see ITALY bes ilroa 
Its 11-mile length makes it the second longest T was 
tunnel in the world, after the Simplon Tunnel nten 
built between 1920 and 1930. Workers сш gas 
several difficulties while boring, including natur 
and water. To speed construction, the tunnel Mes was 
from both ends, and at the same time а $ ү ой 
dropped in the middle to enable workers to digo T 
the center. e j 

APENNINES, АР uh nynz, is the name ofa ul 
range which runs from the Gulf of Genoa We 
boot-shaped Italy. The range has three divis! nine 
Northern, the Central, and the Southern AP al 
They cover about two thirds of the area of the 


peninsula. These old mountains are among the lowest 
in Europe. They have been worn down by wind and 
min for millions of years. 

The highest peaks c! the Apennines are Monte Corno 
в бо feet) and Mount Amaro (9,170 feet). The most 
famous peak in the ige is the volcano Vesuvius, on 
the Bay of Naples. 1 v mountains are made up chiefly 
el limestone and ma The quarries near Carrara are 
noted for their pure white marble. 

See also Vesuvius 

APHASIA is the s of all or part of the ability to 
communicate. It is an acquired condition that results 
from injury or disease of the centers of the brain respon- 
sible for communication. Sometimes the person's ability 
ıo understand is also disturbed. Often partial or com- 
plete paralysis of the body accompanies aphasia. Per- 
sns with this condition may have difficulty forming 
words, or their speech: may be garbled. See also SPEECH 
THERAPY. 

APHELION. See Р! RIHELION. 

APHID, AY fihd, or PLANT LOUSE, is a tiny, soft- 
bodied insect that sucks the juices of plants. Some of the 
many kinds of aphids are harmful to gardens, orchards, 
and farm crops. Thev have plump bodies, small heads, 
and mouths shaped into sucking tubes. Their colors may 
be green, black, whitish, or other colors. In many kinds 
of aphids the males have wings, while some of the fe- 
males are wingless. The bodies of most aphids produce 
asweet fluid. This is called honeydew, and is one of the 
favorite foods of the ant. The ant licks up the honeydew 
as it pours out throug! a tube on the aphid’s back. In 
order to have plenty of honeydew, ants take good care 
of some kinds o; aphids and move them about from one 
plant to another and may infest an entire garden in 
this way. d 

Aphids multiply very rapidly. The males and females 
mate in the fall. The females lay fertilized eggs which 
hatch the following spring. These young aphids do not 
mate and lay eggs. Instead, they give birth to living 
Young hatched from unfertilized eggs within their bod- 


MARTIN F. PALMER 


Aphids, or Plant Lice, greatly enlarged. All the insects shown 
ore of the wingless type. 


USDA, Bur. Entom, and Plant Quar. 


APOLLO 


ies. During the summer many generations of fatherless 
aphids are born by this process, called parthenogenesis (see 
REPRODUCTION). In the fall, adult males and females 
appear, and the life process is repeated. Spiders and 
many kinds of insects prey upon aphids. Insect enemies 
of aphids also include ladybugs and lac ewings 

Scientific Classification. Aphids belong to the order 
Homoptera and the family Aphididae. One common kind 
is genus Phylloxera, species quercus. Gavin PICKWELI 

See also Ant (Ants That Keep Cows"); Lace wie; 
LADYBUG; Mosaic DISEASE; PHYLLOXERA 

APHIS LION. See Lace WING. 

APHRODITE. See Venus (mythology) 

APIA, chief town in the Samoan Islands, See Samoa. 

APIARY, a place where bees are kept. See Bee (Bee- 
keeping). 

APIS, AY pis, was a sacred bull which the ancient 
Egyptians worshiped. They believed that the sun-god 
Osiris lived again in the bull. They kept it in the tem- 
ple at Memphis and celebrated its birthday every year. 
When the bull died, they embalmed and buried it with 
ceremony. See also OSIRIS. 

APLANATIC LENS. Sec ABERRATION. 

APO, MOUNT. See Mount Apo. 

APOCALYPSE, ил РАНК uh lips, is the last book of 
the New Testament, called in English Bibles 7 he Revela- 
tion of Saint John the Divine. 'The word comes from the 
Greek and means revelation or disclosure. Scholars call 
this book of prophecy the Apocalypse because its first 
sentence reads “The Revelation of Jesus Christ which 
God gave unto him . . . to show . . . things which must 
shortly come to pass.” 

Баай REVELATION. 

APOCRYPHA, uh РАНК rih fuh, is a word used for a 
group of sacred writings. It comes from the Greek and 
means hidden or concealed. The Apocrypha were written 
mostly in the two centuries before the time of Christ, 
after the other books of the Old Testament were com- 
pleted. They are not now usually printed in Protestant 
Bibles, but most of them are included in the Old Testa- 

nt by Catholics. 

The амм includes the first and second books of 
Esdras, Tobit, additions to the book of Esther, the Wis- 
dom of Solomon, the Wisdom of Jesus the Son of Sirach 
(or Ecclesiasticus) Judith, Baruch, the Song of the 
'Three Children, Susanna and the Elders, Bel and the 
Dragon, the Prayer of Manasses, and the first and sec- 
ks of Maccabees. 
cct a apocryphal is sometimes used in speaking 
or writing of a number of other ancient Jewish or Chris- 
tian writings which are not regarded as part of the Bible 
by anyone. EDGAR J. GOODSPEED and FULTON J. SHEEN 

See also BIBLE; JUDAS MACCABAEUS. 

APOGEE. See Astronomy (Terms). 

APOLLO, uh PAHL oh, one of the great gods of Greek 
mythology, was the son of Zeus and Leto, and the twin 
brother of Artemis (Diana). He was the god of light be 
purity, and could reveal the future through his oracle 
at Delphi (see Detput). He was skilled with the bow 
and the lyre, as well as in poetry, and he inspired poets 

icians. 
аја be а good friend. He faithfully helped 
Admetus, and stood loyally by Hector of Troy. As an 


471 


FREDERICK С, Grant 


APOPLEXY 


Apollo Belvedere, in the Vatican Museum in Rome, is the best- 
known ancient statue of the Greek god of light. The handsome 
Apollo was considered the ideal of manly beauty. 


enemy, he was even more impressive. He caused his 
rival in music, the г Marsyas, to be skinned alive, 
and he and his sister Artemis pitilessly killed the chil- 
dren of boastful Niobe. He slew the Cyclopes because 
they had forged the thunderbolts with which Zeus 
killed Apollo's son Aesculapius. For this, Zeus made 
him serve Admetus for a year. О. M. Peart 

See also AESCULAPIUS; DAPHNE; Мове; PYTHON. 

APOPLEXY, AP oh PLEK sih, is a condition of uncon- 
sciousness and paralysis caused by a disturbance in 
blood circulation in the brain. The word apoplexy 
means stroke, and this name is often used for the disease. 

The most frequent cause of apoplexy is a break in 
the wall of a blood vessel in the brain. This type of apo- 
plexy is known as cerebral hemorrhage. Apople: 
caused by hemorrhage in the brain occurs in older 
people who have hardening of the arteries, or other 
diseases of the blood vessels. A blood vessel may break 
because of sudden increased blood pressure, extreme 
physical exercise, or emotional strain. 

Another cause of apoplexy is the formation of a clot, 
or thrombus, in one of the blood vessels of the brain. 
This disease is called thrombosi Apoplexy can be caused 
by a clot or other solid particle which has been carried 
in the blood stream to the brain from some other part 
of the body. It is often part of a larger clot which has 
formed on the lining of the heart. A clot which is carried 
in the blood stream is called embolus. Often when an 
attack occurs the patient collapses and paralysis devel- 
ops, although the trouble may occur in a part of the 
brain which does not lead to paralysis. One side of the 
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body, one leg and arm, : 
tongue become paralyzed 
opposite to the part о! rz 
depending on the exact lex 
'The person may be unabl speak ar 
unconscious. The pupils o eyes are s 


hich t! 
vhich t 


equal in size, and the puls« be slow or ra 
sometimes develops. A jx who has 
attack should be kept дак til a physician a 


give the proper care. 

Recovery from an attack 
use of the leg first, then of face, tongue 
Apoplexy may be fatal, although complete re 
possible. 

During convalescence, thi 
be massaged. Later they sl 
to r 
increase in blood 
patient should avoid emotio 
bowels functioning well H 

See also EMBOLISM; Ci RAL HEMORRHAGE 

APOSTLE, uh РАНІ, is any of the twelve menw 
Jesus chose to be with Him during His ministry à 
preach His doctrine. The terin disciple refers to à 
close followers of Jesus. Bu: only the chosen t 
were called apostles (see the list of apostles below 
term apostle was sometimes used for Paul and Вага 
although they were not among the twelve. — 

The Gospels tell the story of the selection [ 
apostles, and the Acts record: much of their work. * 
apostles came from the working class, E 
Matthew, who was a tax collector. Four of th 
fishermen. John was called “the beloved disci 
John, Peter, and James fi la circle of jene i 
mate friends. After Judas Iscariot died, Matthias! 
his place. GRANT and FULTON J 


low. The patien 


'aralyzed muscles $ 
ld be exercised « 


store their action. Ir rcising and r 


pressur: ust be prevented 


ial strain and k 
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Related Articles in WORLD Book include: 


APOSTLES Or JESUS 
Matthew, 
Matthi 


Andrew, Saint 
Bartholomew, Saint 
James (apostles) 

John the Evangelist, Saint 
Judas Iscariot 

Jude, or Judas, Saint 


l'homas, Saint 


JNC SIFIED d 
UNcLAss Jesus | 


Acts of the Apostles Paul, Sait | 


Barnabas 

APOSTLE BIRD is a quick-moving, alm 
black bird about as big as a large blue Ја 
to Australia, where it roams the woodlands cin gf 
insects and seeds. Apostle birds travel abo after © 
of 12, and for this reason have been name | 
apostles in the Bible. (Interest | 

APOSTLE ISLANDS. 
Places to Visit). 

APOSTLES' CREED is a stateme i 
tian beliefs. It was in use as early as D 


de EU haa sed by the apo ‚ Th 
supposed to have been used by it today У 


st compl 
. Jt is nal 


feeding 


See WISCONSIN 


creed as we know it was probably der 
Roman Creed and from baptismal rites. 
forms of the Apostles’ Creed: В. 
In the Roman Catholic Church: I believe т 
Father Almighty, Creator of heaven 2 
Jesus Christ, His only Son, Our Гога; 


sexed by the Holy G! зг, born of the Virgin Mary, suf- 
under Pontius P:!.ıtc, was crucified, died, and was 
He descende to hell; the third day He arose 
from the dead; !1 ascended into heaven, sitteth at 
фе right hand of God Father Almighty; from thence 
He shall come to jud c living and the dead. I believe 
ip the Holy Ghost, t loly Catholic Church, the com- 
on of saints, the iveness of sins, the resurrection 
Mtbe body, and life lasting. Amen. 
№ Most Protestant Churches: I believe in God the 
fiber Almighty, Ма of heaven and earth; And in 
Christ his only our Lord; who was conceived 
E Holy Ghost, bı ^n of the Virgin Mary, suffered 
wer Pontius Pilate ıs crucified, dead, and buried; 
№ descended into heli ihe third day He rose again from 
the dead; He ascende! into heaven, and sitteth on the 
met hand of God the Father Almighty; from thence 
Hie shall come to judge the quick and the dead. I believe 
le the Holy Ghost; the holy catholic Church; the com- 
manion of saints; the fo: xiveness of sins; the resurrection 
athe body; and the liie everlasting. Amen. 
Ft ¥ J. SHEEN and MERVIN MONROE DEEMS 


APOSTOLIC CONSTITUTIONS. See CENSORSHIP. 

APOTHECARIES' WEIGHT, a POTH ее клік iz, is the 
quem of weights used by druggists for prescriptions. In 
this system, the pound is divided into 12 ounces, the 
nce into 8 drams, the dram into 3 scruples, and the 
Кларе into 20 grains. In both the apothecaries’ and the 
Sy systems of weight, 5.760 grains make a pound and 
$ grains make an ounce. In the avoirdupois, or Eng- 
lsh, system, there are 7.000 grains in a pound, and 4373 
Pains in an ounce. Е. С. SrRAUS 

See also Grain; Or чоғ; ScRuPLE; Troy WEIGHT; 
Меюнтз AND Masc. is. 

APOTHECARY. Scc PHARMACY. 

APPALACHIAN MOUNTAINS, АР uh LATCH ih un, 
3t the chief mountaii: system of eastern North Ameri- 
& and the oldest mou:::ains in the United States. They 
etch southwestward Гог about 1,500 miles from the 

Peninsula in Quebec to central Alabama. The 

Wuntains are part of the Appalachian Region which 

Stends into Newfoundland. The Appalachians form a 
€ between the rivers that flow into the Atlantic 
п and those that drain into the Gulf of Mexico 
Dive). Wind, rain, and frost have worn the 

Ppalachian ranges round and smooth over a span of 
Millions of years. 

E Ranges. The chief ranges of the northern 
асап are the Notre Dame Mountains in Que- 
the Green Mountains in Vermont, the White 

E in New Hampshire, and the Adirondack 

Mains in New York. The Allegheny Mountains of 
ylvania, Maryland, West Virginia, and Virginia 
ing. POrthern part of the Blue Ridge Mountains are 
е pond part of the Appalachians. The southern 
of the Blue Ridge Mountains, the Cumberland 
E the Black Mountains, and the Great Smoky 


ү ak the chi thern 
Appalachians, as the chief ranges of the sou 


lef р 
Mount їз the Appalachian range include 


M in New Hampshire (6,288 feet), 
liens Dome in Tennessee (6.642 feet), and the 
North Ew of the entire system, Mount Mitchell in 

Wing arolina (6,684 feet). 
tic ond Water Gaps. Rivers draining into the 
cially cean have cut many valleys with steep sides, 
these in the centra] Appalachians. Geographers 
Valleys water gaps or wind gaps, depending 


APPALOOSA 


upon whether a river now runs through them. The best 
known of these gaps include Crawford Notch in New 
Hampshire, the Mohawk and Hudson valleys in New 
York, the Delaware Water Gap in Pennsylvania and 
New Jersey, the Shenandoah Valley in Virginia, and 
the Cumberland Gap on the borders of Kentucky, 
Tennessee, and Virginia. Е. Wuiamnp Милла 

Related Articles in Wokip Book include 
Adirondack Mountains Cumberland Mountains 
Allegheny Mountains Great Smoky Mountains 
Berkshire Hills Green Mountains 
Black Mountains Mount Mitchell 
Blue Ridge Mountains White Mountains 
Catskill Mountains 

APPALACHIAN REVOLUTION. Sce Grorooy (table, 
Outline of Earth History). 

APPALACHIAN STATE TEACHERS COLLEGE is а 
coeducational school at Boone, N.C. It is the only state- 
supported school which requires every graduate to 
qualify for teaching. Founded in 1903, it offers В.А. 
and M.A. degrees. For enrollment, sce UNIVERSITIES 
AND COLLEGES (table). 

APPALACHIAN TRAIL, a footpath for hikers and 
campers, stretches for 2,050 miles from Mt. Katahdin in 
Maine to Mt. Oglethorpe in Georgia. The trail passes 
through 14 states, two national parks, and eight 
national forests. It follows the crests of the White and 
Green Mountains and the Berkshires of New England, 
the Blue Ridge Mountains from Pennsylvania to North 
Carolina, and the Unakas and Great Smokies of North 
Carolina. E. WiLLARD Милка 

See also Mame (State Memorials and Parks). 

APPALOOSA. Sec Horse (Color; color picture). 


The Appalachian Mountains stretch along the eastern coost 
of North America from the Gaspé Peninsula in Quebec to Alabama. 
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APPEAL 


APPEAL is a legal term now generally used for the 
transfer of a lawsuit that has been decided by a lower, 
ox inferior, court to a higher court for weis I" 
lant, o the person who appeals, seeks to have leci- 
sion of the lower court changed. Usually, a dissatisfied 
party to a suit must file a notice of appeal with the court 
within a specified time and show a reason why his appeal 
should be granted. The discovery of new evidence or of 
an error in the trial are reasons often given. But there is 
an absolute right of appeal in most criminal cases. Many 
states also allow an automatic appeal in criminal cases 
where a death sentence has been imposed. 

Every state has at least one court to which appeals 
may be taken from trial courts. The federal court system 
includes 11 Courts of Appeals to review cases tried in 
lower federal courts. In some cases, the Supreme Court 
of the United States considers and reverses cases de- 
cided by a Court of Appeals or by a state supreme court. 

A party in a state court action cannot appeal di- 
rectly to the U.S. Supreme Court. He can only ask 
that court for a terit of certiorari, or a request for a review 
of the constitutional law on the case (see CERTIORARI, 
Warr or). The court can refuse such an “appeal” unless 
it feels there has been a violation of federal law or of 
the party's constitutional rights. Tuomas А. Gowan 

See also APPELLATE Court; BONDING. 

APPEASEMENT has come to mean yielding a position 
to an adversary to prevent him from taking even more 
than he asks, The word is usually used in a negative 
sense, because such yielding usually encourages the 
adversary to ask for more, instead of being satisfied with 
what he has won. In the Munich Agreement of 1938, 
Great Britain and France made many concessions to 
Nazi Germany. But this agreement, which came to be 
described as appeasement, did not prevent World War 
II (see MUNICH AGREEMENT). Norman D. PALMER 

APPELLATE COURT hears appeals, or requests for re- 
examination of the decisions of lower courts in the 
judicial system. See APPEAL. 

The trial court, or lower court, first hears the witnesses 
and decides the case. If both parties are satisfied with 
the trial court's decision, the case ends. But if one party 
is not satisfied, he may seck, as appellant, to persuade 
the appellate court that the trial court decided the case 
wrongly, and thus win a reversal of the decision. 

In some cases, a person automatically has the right to 
carry a case to the appellate court. In others, the appel- 
late court has the right to decide which cases it will 
review. Appellate courts rarely hear oral evidence from 
witnesses. Instead, they study a printed or typewritten 
record of the trial, prepared from a court stenographer's 
notes, An appellate court does not use a jury. Lawyers 
present the appeal by written arguments called briefs, 
and by oral arguments. 

Each state in the United States has an appellate 
court. Some states have two levels of appellate courts 
above the trial court. The federal court system consists 
of the United States district courts where cases are tried 
first, 11 regional courts of appeal, and, as the final 
appellate court, the Supreme Court of the United 
States. ARTHUR Е. SUTHERLAND 

See also COURT; COURT OF APPEALS; SUPREME COURT 
OF THE UNITED STATES. 
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The Appendix is а narrow tube that opens off the comme 
the large intestine. It is about { inch wide and 3 to 4 inde bẹ 
When infected, the appendix fills with pus and swells. 


APPENDICITIS, uh PEN dih SYE tiss, is an inflame 


tion of the vermiform appendix (see Avra - 
MIFORM). It results from an infection cau om 
teria. The appendix becomes swollen and fills w m 
The pus may be walled off and form an abscess 
appendix may break, allowing the infection 0! 
to surrounding body organs. It may also са pn 
nitis, an inflammation of the aee that 
abdominal cavity (see PERITONITIS). " 
Symptoms. ju uh of appendicitis via - 
with pain in the region of the navel. Then : the p 
the right lower side of the abdomen. At firs beca 


К it 
is not constant—it comes and goes. But e i 


continuous, and soreness develops over dhe pii 
region. The abdominal muscles tighten, an "^ 
becomes nauseated and has a fever. has f 
shows that the number of white blood cells 
creased. tives 
Treatment. It is very important that no ei pid 


cathartics, such as castor oil, be given t0 2 Lione 03 
appendicitis. Purgatives should never be P il be 3 
person with an abdominal disorder that mn ap 
pendicitis. Any such medicines may cause 
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APPERCEPTION 


Herbart. 7 


1 
* and 


knowledge is 


See also Associa 


ORM, isan 
1 rm 4 or wormlike 
he higher apes, some ro- 
imals. Rodents such as the 


that functions as a digestive 


ibly has no function. Some 

inction through evolution 
cs a disease known аз ap- 
DICITIS Axpanw Conway Ivy 


SEHP shun, 


to help explain how people 


is à term oi 


red to relating new knowl- 
iowledge. The already exist- 
1 the apperceptive mas 


jn was closely associated 


veloped by the philosophers 
nitz and Immanuel Kant and 
1 Wundt and Johann Frie- 
cories have been replaced by 
of new knowledge to prior 
illy called association. 
Law or; LEARNING. 


APPERSON, ELMER and EDGAR. See AUTOMOBILE 


Famous Men 


APPERT, NICOLAS. See Еоор PRESERVATION (Mod- 


tm Food Preservat 
APPETITE, АР 

" pleasant and fa 
a person may 

1 on 


taste ex) 


melon, or рісі 
апа raw seal | 
Xther's “n 
peute differs 
The feeling of ! 


eir 


CANNING. 
is the desire or craving for 
food. Even after a satisfying 
sire a food he likes. Appetite is 
For example, ice cream, 
lay arouse appetite in onc per- 
ber or fried caterpillar may 
1 water." 
ı hunger, but is closely related 
ger, or hunger pangs, is caused 


Pert 
з of the Appian Way, an ancient Roman highway, ore 
ме, more than 2,000 years after Appius Claudius began its 


Mediterranean| 
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But pets oft і м 
u ig? миг 
dog may dev An app 

Пе ner 
hypothalamus 
human beings. Арре " 
food previous Lik 
controlled by hig - 


sciousness is experi 


Appetite is incr 
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ant surroundings. It 
and disgustin 


min B, lack 


muscles, and ce 


f this vitami as 


press appetite 


APPIAN WAY 


APPIA, ADOLPHE | 1552-1928 s 
producer and scene designer. His des 
have been a force in theater art sir 
became interested in theater thr 


form the staging of Richard Wagn 


Although Appia's theory of 
music, it influenced 


Appia was born in Geneva 
APPIAN, APP ih un, WAY was 


ancient Rome. Romans named it f 


Claudius Caecus, who began its cor 


The highway ran between Коп 
later extended to Beneventum, Ta 


sium, on the southeast coast 


fcet wide, and was paved with hug 
on a bed of broken stone cemented 


are still in use 


el 
witl 


Уу 


construction in 312 В.С. Ruins of the fomous Clavdion Aqueduct, 
which supplied Rome with water, lie along the highway 


r- 
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APPUL The apple is the most valuable of all the 
fruits that grow on wees. It В also more widely grown 
than any other. Apple trees grow everywhere except in 
the very hottest and the very coldest regions of the 
world. They bear their juicy, crisp fruit in Europe 
and South America, in Africa and Australia, and in 
Asta from India northward into Siberia. Apples are 
grown in nearly all the states of the Union, and in all 
the provinces of Canada 

Men have grown apple trees for their fruit since be- 
fore the dawn of history. Apples are often mentioned 
in carly legends, poems, and religious books. The “fruit” 
which the Bible says Adam and Eve ate in the Garden 
of Eden is believed by many to have been an apple. The 
ancient Greeks had a legend that a golden apple caused 
quarreling among the gods and brought about the 
destruction of Troy. Poets and storytellers of many 


lands have praised the beauty of apple blossoms and 
the goodness of the fruit. 


Apples delight the eye with colors ranging from 
green and gold to pink and dark red. They tempt the 
taste with delicate flavors from tart to sweet. They 


LEADING APPLE GROWING STATES AND PROVINCES 

Workington. .. .14700,000 bu. 9 We wee 
ee ت‎ 

Мен Yon... 17,850,000 bv. BOS SSO OSE 
Michigon...... 10,625,000 bv. WW & Wi 
Сей=ме..... ..9,325000 bv. COS 64 
Virginie... ... «8,875,000 bv. $ BOWE 
Perewylvosio . . ..6,233,000 bu. © Ò f i 
Deitch Сота. 5,883,000 bu. dj di 
West Virginie... . 4701,000 bu. 90% 
Quebec. . .... .. 3703,000 bu. $ d$ 
Ontario. «+... .. 3,695,000 bu. Йй 


ЧИДЕ NY! bushels 
grown each year, (Each babei 004000 рев О! apples 


Bored on a 4-year average of government statistics, 
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mat be hondied 
tarefulby. Н bruised, they 
wut wal during storage 


may be caten raw or in a 
dishes. Apples are an ak 
bealth-giving food elemen: 

The apple came to Ап T" 
with the carliest white s B. 
cherish it as a typical Ап 
that something is “as Ame 
plant breeders have work: 
of the apple. Today, the l 
in the production of this k 

Uses and Food Value o! Apples. Мом melee 
eaten гам. They are als making ИФ dm 
puddings, applesauce, an ings. Some guiied 
apples are cut up and dr лу ated, ебат dem 
are sold. They also may be d or Сан боев, Ter 
juice may be fast-frozen or into cider, Меери 
often made from apple cid 

Fresh raw apples are аі» 
greatest food value із in t 
contain a vegetable acid w 
on the system. 

Dried apples have a hi 
than fresh apples do, beca 
moved. Yet fresh apples ar 
they are both delicious to са 
the digestion of food. 

Varieties of Apples. New 
or varieties, of apples are gro 
7,000 of these varieties gros 
most of them are found onl 
growers who send their hary 
few kinds. 

They have found that thes: 
liked by the public, and th: 
spoiling. Eighteen varieties т 
of the apples produced in the 

Favorite varieties of apples 

qur Pippin, or Yellow Newtown, 
apple with a rare, winelike flavor 

“baldwin, a large yellowish apple with red urge Û 
is slightly tart. 

Cortland, an apple of many uses which bas a № 
much like that of the McIntosh , NT 

Delicious, a large, long apple with five 82 è 
at the end of the apple opposite the stem سیا‎ 
usually dark red, with darker stripes. The De 
swect, crisp, fine-grained flesh. # 

оез А келаре, oval-shaped apple, ameet 
favorites for cooking. "PL 

Golden Delicious, a golden-ycllow apple, в 
shape. It is milder in flavor than the Delicious 

Gravenstein, a large, yellow apple striped W” 
It has a mild acid flavor. {юч 

Grimes Golden, a large, round, 501—0 
with a delicious, tart-sweet flavor. bright Li 

Jonathan, а medium-sized, round apple, e 
touched with yellow. The flesh is pleasantly т 

Mcintosh, ranging from yellow to red бо 
This apple has a high flavor and fine-grain í 

Northern Spy, a large, greenish-yellow ар 
with red. It has a slightly acid flavor. , h soc? 

Rhode Island Greening, green in color wit id m 
a blush of red. It has a refreshing, brisk, © А 

Rome Beauty, а red apple with yellow org 
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APPLES AROUND 
THE CALENDAR 


APPLE 


ings. It has a tart flavor, and is excellent for cooking. 

Stayman, an apple developed from the Winesap. It has 
excellent quality and keeps well. T 

Transparent, having good-sized fruit, green-white in col- 
or and turning to pale yellow. Its flavor is acid and pleas- 
ant. The Transparent is especially liked for applesauce. 

Wealthy, a brilliant red apple of medium size. The 
fruit is mildly acid and of good quality. ] 

Winesap is a brilliant red apple, rather flat in shape 
and of medium size. It is slightly tart. 

York Imperial, a large yellow apple with light red 
stripes. Grows best in mild climates. Fruit holds shape 
and flavor in cooking and baking. 

For information about the season when each of 
these apples is on the market, and the uses of each, 
see the color picture, Your Apple Almanac, with this 
article. 

Where Apples Are Grown. Apples can be grown 
farther north than any other kind of tree fruit. This 
is true because the apple tree blooms in late spring, 
when the flowers or young fruit are not likely to be 
harmed by frost. In Europe, apples are grown as far 
north as certain parts of Norway and Sweden. The cul- 
tivated apples of the Northern Hemisphere have also 
been planted in Argentina, Australia, and New Zea- 
land, where they grow well. The world's apple produc- 
tion is four or five hundred million bushels a year. 

United. States. No other nation produces as many 
apples as the United States. The yearly harvest is be- 
tween 80,000,000 and 134,000,000 bushels. The value 
of these apples varies from $1.50 to $4 per bushel. Some 
apples carefully selected for size and quality may cost 
as much as $6 a bushel. The total value of the United 
States apple crop ranges from $120,000,000, to 
$500,000,000 a year. Normally, 25 to 33 per cent of the 
total crop is processed. Processing includes drying, can- 
ning, and fast-freezing. From 2 to 5 per cent of the 
total crop is exported. 

Apple production is an important industry in several 
regions of the United States. In the Pacific Northwest, 
the leading apple-growing states are Washington, Ore- 
gon, and Idaho. Washington is first with 20,000,000 
to 30,000,000 bushels a year. In the Northwest, most of 
the orchards are on irrigated land. Important apple- 
producing states in the East and Middle West include 
New York, Virginia, Michigan, Pennsylvania, and West 
Virginia. California also ranks high in apple production. 

Canada. The apple is the principal cultivated fruit of 
Canada. It is grown in all the Canadian provinces. But 
КЕ" pu of apples are raised for sale only in 

ova Scotia, New Brunswick, Quebec, Ontario, and 
British Columbia. Between ten and seventeen million 
bushels of apples are produced in Canada each year. 
About six million bushels are exported, 

How Apples Are Grown. A seed from an apple will 
usually grow into a tree if it is planted under satisfactory 
conditions. After a number of years the seedling tree 
will bear apples of its own. Generally these apples will 
be smaller and poorer than the apple from which the 
seed was taken. They may also be different in other 
ways from all other varieties of cultivated apples. For 
these reasons, new apple trees are usually grown from 
buds. These buds are cut from a healthy apple tree 

which bears plenty of good apples of the kind wanted 
The buds are made to grow on strong roots of other 
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apple trees by the process cailed budding, Budding jy 
kind of grafting. The apples these trees bear Will be 
like the apples of the tree from which the twigs wer os 
Budding permits the fruitgrower to have as many Un 
as he wishes, all bearing exactly the same variety q 
apples. j 

Once in a while, however, it happens that an apple 
tree grown from seed is better than the parent tre 
Such a superior seedling may become the parent s 
for a valuable new variety. The Delicious and othe 
famous varieties began this way. 

Apple trees in orchards are usually planted in mg 
from 30 to 40 feet apart cach way. This spacing leaves 
room to spray and cultivate the orchards, and to hane 
the fruit conveniently. Apple trees that are prope 
cared for will bear good crops for 30 years or more. 

Diseases and Pests. Many kinds of insects and & 
eases attack apple trees and their fruit. The most im 
portant diseases are apple scab, cedar rust, and fr 
blight. Apple scab is a fungus. It causes black spots» 
appear on the leaves and blossoms, and makes the {nut 
spotted and poorly shaped. It is controlled by spraying 
with materials containing sulfur or copper. Cedar ns 
is also a fungus. It covers the leaves with orange spe 
and spoils the shape of the fruit. The cedar rust funga 
spends half its life cycle on red cedar trees. Best ot 


trol is by cutting down all red cedar trees within thie 
miles of apple orchards. Some states in the East t 
quire this by law. Fire blight is caused by bactent 


It kills the blossoms, leaves, and twigs, and gives te 
tree a scorched appearance. It is best controlled lr 
planting the varieties which resist it best. The most cot 
mon insects attacking the apple trees are the codling 
moth, the leaf roller, various species of aphids, and Sia 
Jose scale. Larvae of the codling moth and leaf role 
chew on the apples and leaves. These chewing insects 


are controlled by spraying with such chemicals as D 
Aphids and San Jose scale are sucking insects 
damage the leaves of apple trees, and spot and па 
the fruit. Control of these sucking insects is by o 
sprays. New sprays, such as parathion, are very © СЯ 
See APHID; APPLE MAGGOT; CODLING Morn; Sas) 
5САГЕ. nand 
The History of Apples. Apple trees were Front 


prized for their fruit by the people of ancien Jes wi 
is believed that the Romans took cultivated арр pui 
them into England when they conquered that d many 
Apple-growing became common in England ad 
other parts of Europe. Both the seeds of арр m Br 
trees themselves were brought to America ne ый 
land, probably іп 1629. John Endecott, опе ©} ig w 
governors of the Massachusetts Bay Colony; на 
have brought the first trees to America. The e р 
varieties of apples gradually spread westWa™ ig 
Atlantic Coast. Indians took seeds of these EK A 
the wilderness, and planted them in their "n E d 
white man, John Chapman, also helped sed ap 
applegrowing in the United States. He Ko themit 
seeds with him wherever he went, and plan reason К 
thinly settled parts of the country. For UE | 
came known as “Johnny Appleseed” (see wers ewt 
JOHNNY). As time passed, American applegro ways d 
oped many new and improved varieties. voit 
preserving and using apples were disco 
apple juice is one of the newest of these. 


ante 


vered. Ё 


Apples and Their Relatives. Among the closest rela- 
ives of apple trees are pears, cherries, peaches, and 
x. All these и like apple trees themselves, are 
embers of the rose family of plants. Apple blossoms 
we much like wild-rose blossoms. The fruits of the rose 
and the apple are also much alike in form. 

There are between 25 and 30 kinds of wild apples. 
Seven kinds are found in the United States. Most wild 
apples are crab apples with small, sour, hard fruit (see 
Cras APPLE). The ancestor of many cultivated varieties 
isthe common wild apple of Europe and western Asia. 


Scientific Classification. Apples belong to the rose 
family, Rosaceae. The wild apple of Europe and Asia is 
gnus Malus, species pumila. Other wild species are 
М. sylvestris and М. baccata. Cultivated apples are М. 
pamula. THAIS A, MERRILL and HAROLD COPPLE 


See also CIDER; Coup STORAGE; FRUIT; PLANT (color 
picture, Some Members of the Rose Family); TREE (pic- 
ture, Tree Shapes). 

APPLE BUTTER is a spread for bread made by cooking 
apples to a thick, pasty consistency, and seasoning with 
spices. Sometimes cider is added. 

APPLE MAGGOT, or RAILROAD WORM, is an insect 
that eats apples, and sometimes does serious damage to 
apple crops. It is especially harmful in New England 
and northern New York. The apple maggot is the 
wormlike larva, or young, of the apple fly. The maggot 
rather than the adult causes the damage. 

The adult fly is а kind of fruit fly. It is slightly 


smaller than the common housefly, and has wings 
marked with four biack bands. Two weeks after its ap- 
pearance in July, the female fly begins laying its eggs 
Just under the skin of apples. Sometimes as many as 


р eggs are laid in опе apple. The apple maggots which 
hate h from these eggs burrow through the flesh of the 
apple, leaving rusty streaks in it. After feeding from four 
л EA the maggots drop to the ground and enter 

The b ey stay all winter and become adult flies. 
E = m to reduce the damage by apple mag- 
E 0 tivate the soil in the orchards and to spray 
в зы with arsenate of lead. The spraying is done in 

ame way used to destroy the codling moth. 
Scientific Classification. "The apple maggot belongs to 


the family 7 a 
1¢ family Trypetidae. It is classified as genus Rhagoletis, 


be Spo CARL D. DUNCAN 
See also Сорілмс Мотн; FRurr Fry. 
AM 3 F DISCORD. Sce Paris (legend). 
t is relat T SODOM is a spiny plant found near Jericho. 
'riters б (ће tomato and has small yellow fruits. 
ar thin D iblical times called a plant which grew 
TS cad Sea the apple of Sodom. They said it 
mouth, y but turned to bitter ashes in the 
ancients à ау, some persons believe that the plant the 
thers tł oe was a legend, not an actual fruit. 
tom T the writers referred. to а plant different 
apple of Soda, that bears the name today. The term 
that looks от is sometimes used to describe anything 
Pleasing but proves disappointing. 


Scientie: 
the us Classification. The apple of Sodom belongs to 
Specie; Y Solanaceae. It is classified as genus Solanum, 


ne. 


S sodomeum ; 
APPL . LEO Roy TEHON 
Applea EE BORER. Sce Berrie (Kinds of Beetles). 


EED, JOHNNY (1775?-1847), was the name 
N CHAPMAN, a pioneer who has become al- 


given Јон 
Most а | 

[s 8 В 

Sendary figure in American history. He was a 
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^e UN 


Chicago Historical Society 
Johnny Appleseed was the name given to John Chapman, an 
American pioneer who spent his life planting apple trees. 


strange mixture of plant nurseryman, herb doctor, minor 
military hero, and religious enthusiast. At the beginning 
of the 1800's, he appeared along the Ohio River and 
became known to his frontier neighbors as “Johnny 
Appleseed” because of the ardent way he distributed 
apple seeds and sprouts in central and northern Ohio. 
He accepted almost any object or amount of money in 
payment for his seeds and sprouts. 

Chapman was also religious, and he preached the 
teachings of Emanuel Swedenborg with force (see SwE- 
DENBORGIANS). To the Ohio frontiersmen, he seemed 
like an American version of a Hebrew prophet wander- 
ing in the wilderness. He combined the services of herb 
doctor and botanist with his religious sayings. He dis- 
tributed herbs and medicinal plants with his apple 
seeds. He also served as a frontier messenger during 
the War of 1812. 

By the time of his death, Chapman had become part 
of the Ohio Valley legend. He defied religious and 
social customs. His apple trees strengthened the econ- 
omy of the rich farming areas of northern Ohio and 
Indiana. He was born in Massachusetts. Tuomas D. CLARK 

APPLETON, SIR EDWARD VICTOR (1892- ) a 
British physicist, won the 1947 Nobel prize in physics 
for his discovery of the Appleton layer in the ionosphere. 
This layer of free electrons, 143 miles high, reflects radio 
waves back to earth. Appleton was born at Bradford, 
England. During World War II, he served in Great 
Britain's Department of Scientific and Industrial Re- 
search. In 1949, he became the principal and vice- 
chancellor of the University of Edinburgh, in Scotland. 
See also IoNOSPHERE. SIDNEY ROSEN 
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APPLIANCES 


breaking, all-day job. Housewives spent washday bent 
over tubs scrubbing and wringing clothes by hand. To- 
day, automatic washers fill with water, then wash, rinse, 
extract water from the clothes, and stop without any 
attention from the housewife (see WASHING MACHINE). 
All she has to do is put the clothes in the washer, add 
soap, and press a button. To dry clothes, housewives 
once had to hang them on a clothesline either in the 
house or outdoors. In damp or cold weather, this was 
an aggravating job. Today, automatic clothes driers 
dry clothes in any kind of weather. All the housewife 
has to do is put in the clothes and push a button. Elec- 
tric flat irons and automatic ironers help reduce the 
work of pressing clothes. Other appliances that help 
keep the home neat and clean include electric vacuum 
cleaners, floor polishers, and dishwashers. 
Comfortable Living. Electric blankets and sheets 
have eliminated the need for a pile of covers during 
cold weather. They are equipped with thermostats that 
keep them at the desired sleeping temperatures. Electric 
heating pads have replaced the awkward hot-water 
bottle for many uses. Electric fans circulate air and keep 
homes comfortable in warm weather. Air conditioners 
keep homes comfortable during winter and summer. 
Even the electric clock is a useful home appliance. See 
HOMEMAKING (Laborsaving Devices, pictures). 


Caring for Appliances 


Manufacturers spend large amounts of money to de- 
sign and build long life into their appliances. Many 
appliances perform well after 15 to 20 years of service. 
In fact, the long service given by many appliances is a 
problem for manufacturers, because it reduces the num- 
ber of replacements they can sell. 

Installation. When buying a large appliance such as 
a refrigerator or clothes washer, the wise customer makes 
sure that a well-trained mechanic installs it. She also 
gives careful thought to the location of the appliance. 
It should be placed where it can be reached easily, and 
where it can be serviced with the least trouble. 

Operation. Improper operation causes more trouble 
with appliances than any other factor, Manufacturers’ 
records show that about 15 of every 100 service calls 
result from abuse and misuse of appliances. Many serv- 
ice calls arise from trouble that is not in the appliance 
at all, but is caused by not having the appliance plugged 
in, by defective wall receptacles, or by blown fuses. 

Appliance owners can avoid much trouble by making 
sure that an expert demonstrates a new appliance in the 
home. This enables the owner to become thoroughly 
familiar with the appliance and its use and care. Almost 
all appliances come with manuals that explain how to 
operate and care for them. 

Repairs. All appliance repairs should be done by an 
expert. Call a trained serviceman at the first sign of 
trouble. Do not try to fix an “ailing” appliance your- 
self or leave the job to a handy member of the family. 
Modern appliances are so complex that an amateur 

repairman often does more harm than good. Learn the 
name, location, and telephone number of a competent 
service organization, and keep this information handy. 

Lubrication. Many appliances require no oiling. 
Others have instructions in their service manuals that 
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explain how and what to oil. Follow these instruction: 

Cleaning. Most appliances that need Cleaning a 
made with enamel or stainless steel or aluminum fy 
ishes. You can clean most o! these with a damp фоб 
But some cleaning materials are harmful to appliances 


and the manuals should be checked for these, 
History 


The first electric irons, coifeemakers, and toases 
appeared before 1900. A hand iron patented in 1% 
was one of the first applications of electricity to ۾‎ 
product designed for homemakers. But this iron wass 
manufactured or sold until several years later. An ee 
tric kitchen with a full line of cooking devices was 
exhibited at the World's Columbian Exposition i 
Chicago in 1893. 

The first practical motor-driven clothes washer ма 
marketed in 1908, and the first practical home refrige- 
tor went on sale in 1912. However, refrigerators мае 
not widely sold until the mid- : 920°, Only то appliances 
were generally available in the 192078. In addition & 
refrigerators, these were clothes washers, stoves, vacuum 
cleaners, irons, toasters, hot plates, fans, dishwashes 
and clocks. The 1930’s saw the introduction of elect 
bed coverings, automatic clothes washers, and Юй 
waste disposers. Room air conditioners went on tt 
market between 1932 and 1937. But few were sili 
and they were withdrawn froin sale. 

During World War II, appliance manufactures 
turned to defense production and almost no applianes 
were manufactured. The appliance industry booma 
after the war, and many new products went on 
These included electric fry pans, food freezers, port 
mixers, and improved air conditioners. The app 
industry poured huge sums of :попеу into researc к 
produced the first experimental models of um 
new appliances. These included a dishwasher pu d 
by high-frequency sound waves using the p 
ultrasonics (see Sounn [Ultrasound]). e. V d 

See also AIR CONDITIONING; HoMEMAKING; REF 
ERATION; WAsHING MACHINE. ’ 

APPLIED SCIENCE. Sce AGRICULTURE (o 
Helps Agriculture). ENGINEERING; MEDICINE; 9^ 
‘TECHNOLOGY. j 

APPLIQUE, др lih КАТ, is а process someting E 
in sewing and dressmaking. It consists In E S ua 
out piece of cloth onto another piece. The P К 
out, and the edges are usually tucked under. ith sah 
design is sewed on the larger piece of cloth wi 
hidden stitches. oust 

APPOMATTOX, ар poh MAT uhks, cour 
was the scene of Robert E. Lee’s pecu to s 
Grant on April 9, 1865, ending the Civi ong pi 
came a National Historical Park in 1954. Ат roemen 
of interest are the McLean House, site of the 28^ о, 
on the terms of surrender, the Court House; ve ў 
federate cemetery. The park covers 972.0! 
also Crv War (The South Surrenders). 

APPOSITION, a» oh ZISH ип, 18 the P 
or more modifying words beside à E onc, and 
Words must agree in meaning with the firs ae Delph 
in the same case. For examples, the submar 
Philip the doctor. of a om 

Words in apposition often have the force of Ens 
densed clause in the sentence. Edward, 


lace of ue 


means Edward, who was King of England. Words 
equently used to give emphasis, 
used so much that they become a 

modify, as in Alexander the Great, 


Jueror. 


; apposition аг 
Sometimes they a 
part of the word t! 
с Wi 
APPRAISAL is : 


, legal term, it is 


CLARENCE STRATTON 

nal estimate of property value. As 
en called appraisement. Appraisals 
we often needed in such legal matters as the division 
of estates, the taking-over of private property for public 
ве (see EMINENT D'oMAIN), and bankruptcy proceed- 
с court appoints appraisers. 

of property insurance, income 
1, mergers, and receiverships often 
value. Firms of “appraisal engi- 
s" specialize in making estimates. Real-estate 
boards employ appraisers who work for a set fee, or on a 
basis. Banks employ appraisers to 
report on the property of people asking for loans. An ap- 
isal of a business requires a complete survey of the 
property of the firm, including the original cost, the de- 
preciation, and the present value of every item owned. 
Many companies have appraisals made regularly every 
six months or year WiLLIAM TUCKER DEAN 

APPRENTICE, x) PREN tis, is a person, usually a 
minor, who learns an art or trade by working under а 
skilled master for а period of time. In Benjamin Frank- 
in’s time, young boys were apprenticed by their parents 
to men who were legally known as masters. Franklin him- 
self was apprenticed to his older brother to learn the 
printing trade. 

The master took the apprentice into his home and 
looked after him. The apprentice had to obey the 
master and work for him for a period of time that 
varied in length according to the trade. Seven years 
was usual. The apprentice then became a journeyman, 
or independent worker. After a few years he might then 
Xcome a master. 


ings. In law cases 
Business. problems 

taxes, plant operatior 

call for estimates of 


percentage-of-valu: 


pr 


_ This system grew out of the craft guild of medieval 
limes. Most states siil] have statutes providing for ap- 
Prenticeship. In a icy trades, skills are still taught by 


some form of apprenticeship. Apprentices today are 
usually paid regular wages. Often their training includes 
courses in technical schools. The conditions of their 
Work are usually regulated by agreements between 
Batons and employ ers. JOHN ALAN APPLEMAN 
See also APPRENTICESHIP AND TRAINING, BUREAU OF; 

GUILD; VOCATIONAL EDUCATION (Apprenticeships). 
‚ APPRENTICESHIP AND TRAINING, BUREAU OF, 
as of the Department of Labor. The bureau plans 
bu i of apprenticeship for the training of skilled 
ICIS in industry, "These standards protect the wel- 
bon the apprentice as ап employed worker. They 
of Pi у adequate work experience and govern the length 
El renticeship. They also deal with provisions for 
Whil Sing the worker and for his technical instruction 

1 le he is learning his trade. 

agen burgan has a field staff which works with state 
py " to develop uniform apprenticeship programs 
и the country. The bureau acts as a clearing- 
grams ced ways. It reviews apprenticeship pro- 
interest j maintains a research program. It also creates 
ships. T, I training skilled workers through apprentice- 
stance is given industries that set up 


5. technical ; 
traini ala : 
ny а 
5 The bureau of apprenticeship was 
Joun C. BOLLENS 


ое 


APRICOT 


APRICOT, AY prih kaht, or AP rih kaht, is а golden 
peachlike fruit with a stony pit. It grows on a tree of the 
same family as the rose, and is cultivated in all mild 
regions. It blossoms early and the tree cannot be grown 
profitably where spring frosts are common. The apricot 
is native to Eastern Asia. It was brought to North 
America by way of Europe. Most of the apricots sold 
commercially in the United States are produced in 
California, but Washington and Utah also grow com- 
mercial crops. 

The fruit is somewhat like the peach and the plum 
It is much like the former in general appearance, but 
is smaller and has a smoother skin. The flesh is a rich 
yellow color, and has a delicate flavor. Dried apricots, 
marketed in great quantities, have а more pronounced 
flavor and higher food value, because they contain 
more concentrated food elements. Both fresh and dried 
apricots are eaten raw or can be cooked to make jams, 
pies, and puddings. 

The apricot tree resembles the plum tree in its leaves 
and the peach tree in its bark. The trees can be grafted 
on apricot, plum, and peach roots, Numerous varieties 
of apricots have been developed. In the orchard the 
plants stand 20 to 25 feet apart each way. The soil be- 
neath the trees is cultivated and planted with a crop 
such as clover. Apricot trees are heavily pruned cach 
year. The fruits are harvested by hand. Those for drying 
are cut in half, pitted, and exposed to the sun's rays. A 
French liqueur is made from the kernels. 

Scientific Classification. The apricot belongs to the 
family Rosaceae. It is classified as genus Prunus, species 
armeniaca. LEO Roy TEHON 

See also PrANT (color picture, Some Members of the 
Rose Family); Tree (color picture, Ornamental Trees). 


Apricot Blossoms Form Masses of Delicate Pink in Spring. 
J. Horace McFarland 
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APRIL 


APRIL is the fourth month of the year. It is named 
for Aprilis, a Latin word meaning to open. April was the 
second month in an early Roman calendar, but it be- 
came the fourth month when Julius Caesar established 
the Julian calendar in 46 в.с. 

In the Temperate Zone of the Northern Hemisphere, 
the appearance of the outdoor world usually changes 
more in April than in any other month of the year. The 
last of the ice and snow disappears, grass grows green, 
and leaves appear on bushes and trees. Small animals 
that sleep through the winter are usually out of their 
burrows by this time. Birds fly northward or settle down 
to raise families. A few early butterflies and bees ven- 
ture out to gather nectar from the first flowers. Farther 
north, ice and snow still have a grip on the outdoors. In 


1 William Harvey, English physician who discovered 
the circulation of the , born 1578. 

— Prussian statesman Otto von Bismarck born 1815. 

— Edmond Rostand, French dramatist, born 1868. 

—Russian composer Sergei Rachmaninoff born 1873. 

2 Charlemagne, first Holy Roman Emperor, born 742. 

—First United States mint established, 1792. 

—Hans Christian Andersen, Danish writer of fairy 

les, born 1805. 

— Émile Zola, French novelist, born 1840. 

— Ашо maker Walter P. Chrysler born 1875. 

3 Washington Irving, American author, born 1783. 

—John Burroughs, American naturalist, born 1837. 

— First pony express service began, 1860. 

—Jesse James, notorious bandit, killed 1882. 

4 Dorothea Lynde Dix, American prison and asylum 
reformer, born 1802. 

— Congress adopted the flag with 13 stripes and many 
stars, 1818. 

—Playwright Robert E. Sherwood born 1896. 

—North Atlantic Treaty signed, 1949. 

5 reram pared ohn Rolfe, 1614. 

—Elihu Yale, benefactor of Yale University, born 1649. 

—Sir Joseph Lister, Eng- i 649 
lish surgeon, born 1827. 

—Poet Algernon Swin- 
burne born 1837. 

—Educator Booker T. 
Washington born 1856. 

6 Joseph Smith founded 
the Church of Jesus 
Christ of Latter-day 
Saints at Fayette, N.Y., 
1830. 
— Robert Peary reached 
the North Pole, 1909. 
— The United States de- 
clared war on Germany, 
1917. 

7 William Wordsworth, English t, 

BR oan David Low bend ne a de 

— Robert Marcel Casadesus, Fren iani 5 
Е hart ioo ch pianist and com. 

8 Spanish explorer Ponce de León claimed Florida for 
Spain, 1513. 

— Sonja Henie, Norwegian-American figure-skater and 
motion-picture actress, born 1912. 

— League of Nations met for the last time, 1946. 

9 General Robert E. Lee surrendered the Confederate 
Army to General Ulysses S. Grant, 1865. 

— Charles P. Steinmetz, American physicist and electri- 
cal engineer, born in Germany, 1865. 
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Thomas Jefferson 


IMPORTANT APRIL EVENTS 


the Southern Hemisphere, people are enjoying mii 
autumn days. 

Activities. April is mainly 
northern farms. In some paris 
harvest time for grain. The pr: 
begins in the United States. .\:nateurs in many ode 
sports are lured out of doors v ith the first warm die 
Householders begin their spring cleaning and gg 
work on their gardens and lawns. 

Special Days. On the first das 


ı sowing time on tum 


f the world, Apis; 
ssional baseball жаа 


of April, children аай 


grownups play jokes on one another. Arbor Day Ва 
day for planting trees, observed on various April ám 
Easter nearly always falls in April, and brings wih f 
other Christian religious celebrations such as Pale 


Sunday, Holy Week, and Good Friday. The Jews 
religious festival of Pesah, or Passover, often comes ex 
in April. The Chinese celebrate the Pure and Beigi 


9 Lenin, Russian Bolshevik leader, born 1870. 
— Bataan fell to the Japanese, 1942. 
10 King James I chartered the London and Рул 
companies, 1606. 
— United States patent system established, 1799. 
—Matthew C. Perry, American officer who opesé 
Japan to world trade, born 1794. 
—William Booth, English reformer and founder of f 
Salvation Army, born 1829. 
=) Sade sete Joseph Pulitzer born 1847. 
11 Napoleon Bonaparte abdicated, 1814. 


— Charles Evans Hughes, Chief Justice of the Unite 
States, born 1862. 

12 Henry Clay, American statesman, born 1777 

—The Civil War began at Fort Sumter, 1861. 


13 The Edict of Nantes gave religious toleration Ё 
Huguenots in France, 1598. зай 
ааа Jefferson, thira President of the Units 

States, born in Albemarle County, Vas 1743 ges 
—F. W. Woolworth, American merchant, br Г 
14 Christian Huygens, Dutch physicist, born x B 

—Noah Webster published the first edition 9 
tionary, 1828. x 865. 
—John Wilkes Booth shot Abraham Lincoln, IBS 
—American novelist James Branch Cabell d 
15 Leonardo da Vinci, Italian painter, 50р) 
scientist, born 1452. 8i 
— American Е John Lothrop Motley porn iP 


—Henry James, American novelist, born 184% 


, 


4 arly in the month. People in England and 
telebrate St. George's Day to honor the patron 


ош of England. : 

z April Symbols. The special flowers for April are the 
веса pea and the daisy. The gems are the sapphire 
` gd the diamond. 


| 


Grac Номтизях 


Quotations 


a cold with dropping rain 


ws and lilacs brings again, 
The whistle of returning birds 
And trumpet-lowing of the herds. 
Ralph Waldo Emerson 


‘The first of April, some do say 

Is set apart for All Fools’ Day; 

But why the people call it so 

Nor I, nor they themselves, do know. 
From Poor Robins Almanac, 1760 


Painter Thomas Hart 
Benton born 1889. 
"Liner Titanic struck 
ш iceberg and sank, 
12. 


I, Prince of 


etim 
France, French 


—  movelist, born 1844. 


| 


Inventor Wilbur Wright 
born 1867. 1 
17 ]. Р. Morgan, American 
г, born 1857. 
—Ray Stannard Baker, 
editor and 
м historian, born 1870. 
1 Paul Revere made his famous ride, 1775. 
conductor Leopold Stokowski born 1882. 
Sîn Francisco earthquake and fire began, 1906. 
Р eral James Doolittle led carrier-based planes in 
а raid on Tokyo, 1942. 
Revolutionary War began at Lexington, 1775. 
Revolutionary War declared ended, 1783. 
E рп Benjamin Disraeli born 1804. 
| United States abandoned the gold standard, 


James Buchanan 


= 


E 


Hitler, Nazi dictator, born 1889. 

founded, according to tradition, 753 В.С. 

— Friedrich Froebel, Ger- 
man founder of the 
kindergarten system, 
born 1782. 

— Charlotte Bronté, Eng- 
lish novelist, born 
1816. y 

—Hippolyte Taine, 
French historian and 
critic, born 1828. 

— Texans routed the Mex- 
icans at the Battle of 
San Jacinto, 1836. . 

—John Muir, American 

naturalist and author, 

born 1838. 

began, 1898. 

n beth II, Qucen of England, Bor rod 
Christo, І, Queen of Castile and Aragon, patron of 

—Hen pher Columbus, born 1451. 

— Philo о, English novelist, born 1707. 

—The Gd. ег Immanuel Kant born 1724- 

23 Wi," Mans first used poison gas, 1915- 
m Shakespeare born 1564. 


i 


^. 
SITE Spanish-American War 
ај 


е 


IMPORTANT APRIL EVENTS 


APRIL FOOLS’ DAY 


When proud-pied April, dressed ia all bis trim 
Has put a spirit of youth in everything 


Wissen Shad 
Related Articles in Мово Book ibd уан 


April Fools’ Day Diamond 

Arbor Day кы eee 
Calendar Good Friday Spring 
Daisy Holy Week 


р APRIL Foots' DAY is the first day of Арий. In Eng- 
lishspeaking countries, men, women, and children 
play absurd. but harmless jokes on April Fools’ Day 
The victim is called an Apri! fool. The observance origi- 
nated in France after the adoption of the Gregorian 
calendar. France was the fist nation to adopt the new 
calendar, introduced in 1564. Up to that time, the New 
Year celebration began March 21 and ended April 1 


423 ames Buchanan, 15th President of the United States, 
rn at Mercersburg, Pa., 1791. 
— Sergei Prokofiev, Russian composer, born 1891 
— The first public showing of a motion picture, in New 
York City, 1896. 
24 Library of Congress established, 1800. 
— Tony Sarg, German illustrator and puppet maker, 
born in Guatemala, 1882. 
—English statesman Sir Stafford Cripps born 1889. 
25 Oliver Cromwell, English general, born 1599. 
— Guglielmo Marconi, inventor of wireless telegraphy, 
born 1874. 
—San Francisco Conference to establish the United 
Nations began, 1945- А 
26 The great plague in London began, 1665. 
—John James Audubon, American ornithologist and 
painter, born 1785. 
—Alfred Krupp, German industrialist, born 1817. 
27 Historian ard Gibbon born 1737. 
—Samuel F. B. Morse, inventor of the telegraph, born 


rie 
— Ulysses 
born at 


S. Grant, 18th President of the United States, 
Point Pleasant, Ohio, 1822. - 


Ulysses S. Grant 


^ H tat, 
28 James Monroe, fifth President of the United States, 
born at Monrovia, Va., 1758. — 
—Maryland ratified the Constitution, 1788. 
—Mutiny on the British ship Bounty, 1789- 
29 Duke of Wellington, who defeated Napoleon Bona- 
parte at Waterloo, born 1760. 
— Lorado Taft, American sculptor, born 1860. 
— Conductor Sir Thomas Bcecham born 1879. 
30 Washington inaugurated as the first President of the 
United States, 1789. 
— United States pure! 
bee ee ‘the 18th state, 1812. 


— Louisi became > 
E enm first publicly broadcast, from the Empire 


State Building, 1939- 


hased the Louisiana Territory 
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APSE 


When New Years Day was changed to January 1, 
some people still celebrated it April 1. These people 
came to be known as April fools. The custom of fooling 
friends and relatives on that day became popular m 
France, and spread to other countries. It was wide- 
spread in England by the 1600's. In France, the victim 
is called an April fish. In Scotland, he is called an April 
gowk. 

. In Portugal, Mexico, and India the people observe 
All Fools’ Day on the Sunday and Monday before 
Lent. ELIZABETH HOUGH SECHRIST 

APSE. See ARCHITECTURE (Architectural Terms). 

APSIDES. See Astronomy (Terms). 

APTERYX. See Krwr. 

APTITUDE TEST. See GUIDANCE; TESTS AND MEAS- 
UREMENTS, EDUCATIONAL. 

APULEIUS, LUCIUS. See LATIN LITERATURE (The 
Imperial Period). 

AQUA FORTIS. See Nrrric Acrp. 

AQUA-LUNG is the trade name of a skin-diving 
apparatus that allows a diver to breathe underwater. It 
consists mainly of an air tank strapped to the back and 
a mouthpiece. Air comes to the diver through a tube 
over his right shoulder. The exhaled air goes into the 
water through a tube over his left shoulder. It has a 
demand-feeding device that releases air only when the 
diver inhales. Each air tank permits from 40 to 60 
minutes of diving. A pressure gauge indicates the 
amount of air in the tank. See also Divine, DEEP SEA; 
SKIN Divine. 

AQUA REGIA, AK wuh RE jih uh, is a mixture of 
nitric and hydrochloric acids. It is made up of three 
parts of hydrochloric acid to one part of nitric acid. The 
chemical action between the two acids liberates chlor- 
ine. In this state chlorine can dissolve metals, Aqua 
regia dissolves gold and platinum, while either acid 
alone does not. Agua regia is a Latin term that means 
royal water. This refers to its property of dissolving gold, 
which the alchemists considered to be the royal metal. 
See also Астр; CHLORINE. GEORGE L. Возн 

AQUAMARINE, лк wuh muh REEN, is a transparent 
variety of beryl, highly prized as a gem stone because 
of its bluish-green color resembling sea water. The most 
desirable aquamarine stones come from Brazil and 
Siberia. The United States has deposits of this gem in 
Maine, Massachusetts, Connecticut, North Carolina, 
Colorado, and California. People of the Middle Ages 
believed the aquamarine could overcome effects of 
poison. They thought the wearer could communicate 
with the devil and the spirits of the dead. The aqua- 
marine is one of the birthstones for March. See also 
BERYL; BIRTHSTONE; Сем. 

AQUAPLANING, ACK wuh PLAIN ing, is a water 
sport in which a motorboat tows a rider on a board 
called an aquaplane. The aquaplane is 3 feet wide and 
from 5 to 7 feet long. The rider starts by lying flat, but 
he stands up when the boat gains speed. One type of 
aquaplaning uses two Topes, one from the boat to the 
aquaplane, and another on the aquaplane so the rider 
can hold on. In another method, similar to water ski- 
ing, the rider holds onto the towline. The best aqua- 


planing is done at about 30 miles an hour. sax J. Greter 
See also WATER SKIING. 
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AQUARIUM 


An Aquarium Filter helps keep the water а 
air pump lifts an intermittent stream of water 
the glass tube. The water runs through a filter Ot de. 
coal and cotton and back into the tank. A кый 
net, left, сап be used to catch tiny fish ot lakes ond pang 


AIR VALVE 


AIR PUMP 


AQUARIUM, uh KWAR ih wn, is а bowl or tankin 
which water animals and plants are kept. ив usual 
made of glass to permit the study of these living things 

The term aquarium was first used by the аг 
who built large pools outdoors to raise fish for es 
They also had smaller pools inside their ens 
many centuries the Chinese and the Jap d 
goldfish in shallow basins or glass globes. Сов! e 
brought to Europe in 1611, and it was popular to 
them in glass bowls. 2 

Balanced Aquarium. In а balanced aqu p 
and animals live together easily by helping SD jur 
The animals give off the gas carbon dioxide. TES ۴ 
use this gas and in turn give off oxygen, W 


ай 


animals breathe. This produces an aquarium daa 
little attention. It is necessary only to feed the an m 
clean the tank now and then, add чып Mey d 
supply enough light. Scientists differ on the cesil 


the balanced aquarium. The first apparently Ся 
balanced aquarium was made by Dr. Philip В. 
in 1852. а 
А oe Aquarium. The best type e 
metal frame, glass sides and ends, and à З "bt not If 
bottom, It should be placed in strong light o ont 
direct sunlight. The bottom should Бесон 
ог two inches of clean sand mixed with i whi 
types of water plants may be used, but гапо, 
furnish the most oxygen are vallisneria, sagt the bat 
anacharis. The plants should be placed E e fis 
and ends of the tank, leaving room in под used in 
to swim. Sea shells and coral should not e | 
fresh-water aquarium, because they are E адай, 
"There should not be too many fish in "Abi [о 
One gallon of water for each inch of a an 
tight. Or for tropical fish, 20 square e rig „Т0 
face for each inch of the fish's body is also 


DARTER 


МАН 


) 


great a number of fish will use more oxygen than the 


plants can make, and the fish will rise to the top to gasp 
for air. In this casc, some of the fish should be taken out, 
or an artificial aerator should be used to furnish more 
E А glass top or piece of gauze should cover the tank, 

cause many small tropical fish are able to jump out 
of the tank, 


E prepared fish foods can be bought, but the diet 
Tue € changed now and then. Most fish like small 
E raw beef, fish. or shrimp. Goldfish like chopped 
e * a flies. Fish may be fed as often as they will 
E e they should never be given more than they will 
m = minutes. All uneaten food should be taken 
4 oon as it is found. 

TON ie fish must be kept in water that has a tem- 

ure of at least 70°F. Small electric heaters that 


Maintain а 
n even te — 
Stores, temperature may be purchased at pet 


ea Aquarium is a building in which many tanks 
Some es ept to educate and entertain the public. 
thers. ic aquariums have only fresh-water fish. 
inds © MY salt-water fish, and some have both 
opened à pav The first public aquarium was 
шоре m d s jin 1853. Others followed soon in 
Successful, the United States, but they were not very 
T 
oo public aquarium has pumps, filters, and 
aquarium f keep the fish in good health. The first 
righton ee Wii these devices was set up in 
ackpool am, in 1872. It was followed by one at 
first perm; ngland, and another at Naples, Italy. The 
ubi ® aquarium in the United States was 
uilding ; m the United States Bureau of Fisheries 
The 5 à Washington, D.C., in 1888. 
York ee ular New York Aquarium was set up in New 
Чу in 1896. It was torn down in 1942. The larg- 


In a Balanced Aquarium, plonts and animals con li 

together easily. Fish absorb oxygen and give off Fue 

dioxide. Plants Gbsorb corbon dioxide and give off oxy- 

gen. Snails work os scavengers to keep the tonk cleon. c. 
A в 


RAM'S- 
HORN 
SNAIL 


AUSTRALIAN 
RED SNAIL 


est and best-equipped public aquarium in the United 
States is the John G. Shedd Aquarium in Chicago, It 
has 132 permanent tanks, and 65 balanced aquariums. 

Other large American aquariums are located at 
Baltimore, Md.; Boston, Mass.; Detroit, Mich.; Her- 
shey, Pa.; Honolulu, Hawaii; La Jolla, Calif; New 
Orleans, La.; and Toledo, Ohio. 

A different type of aquarium is called the oceanarium. 
This is a huge steel and concrete tank built near the 
ocean, so that plenty of sea water is at hand. Sea fish 
live in an oceanarium almost as if they were still in 
the sea. People watch the fish and take photographs 
through windows. The best-known is the Marine Aquar- 
ium at St. Augustine, Fla. WALTER Н, CHUTE 

See also Fis (picture, Fish Flock for Food); TROPI- 


CAL FISH. 


LEADING AQUARIUMS IN THE WORLD 


Name Location Opened Kind 
Brighton Aquarium Brighton, England 1872 Marine 
Naples Aquarium Naples, Italy 1874 Marine 
U.S. Fish and Wild Washington, D.C. 1888 Fresh- 
Life Aquarium water 

New York New York, N.Y. 1896 Both 
Aquarium à 

Monaco Aquarium Monaco 1905 Marine 

Berlin Aquarium Berlin, Germany 1913 Both 

Fairmont Park Philadelphia, Pa. 1922 Both 
Aquarium 7 ) 

Steinhart San Francisco, 1923 Both 
Aquarium Calif. 

London Aquarium London, England 1924 Both 

Taronga Park Sydney, New 1927 Both 
Aquarium South Wales 

John G. Shedd Chicago, Ill. 1929 Both 
A jum 

боша! Exposition Paris, France 1931 Both 

ium 
NU E St. Augustine, Fla. 1938 Marine 
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The Constellation Aquarius, or the Water Carrier 


AQUARIUS, uh KWAIR ih us, is the eleventh con- 
stellation in the zodiac (see Хорас). Due to the preces- 
sion of the equinoxes, it is now in the constellation 
Capricornus, the tenth sign of the zodiac (see Equinox). 
The name Aquarius means water carrier. Its symbol 
comes from the Egyptian hieroglyph for running water. 
The Egyptians believed that Aquarius caused the an- 
nual floods of the Nile River. In Egyptian astronomy, 
the region of the sky containing Aquarius, Capricornus, 
and Pisces was called the sea. The constellation is best 
seen from August to November. See also ASTRONOMY 
(color picture, Parade of the Constellations [October, 
November]); CONSTELLATION. I. M. Levirr 

AQUATIC PLANT. Sce WATER PLANT. 

AQUATINT, ACK wuh TINT, is a method of engraving 
or etching upon copper or steel plates in which the 
artist cuts into the plate in mass instead of in thin lines, 
This method creates a pleasing granular texture. 

In aquatint, the artist first scatters powdered rosin 
uniformly over a metal plate. When warmed, the rosin 
grains stick to the plate without combining. This proc- 
ess leaves tiny portions of the metal open to the action 
of an acid. The acid bites, or eats into, the metal around 
the edges of the grains. The length of biting controls 
the range of light and dark tones. 

Artists seldom use straight aquatint. They usually 


combine it with etching or engraving and various acid- 
proof coatings. 


See also ENGRAVING; ETCHING. 

AQUEDUCT is an artificial channel through which 
water is conducted to the place where it is used. The 
materials used for aqueduct construction may be ma- 
Sonry, concrete, cast iron, steel, or even natural rock 
through which a tunnel is dug. In many aqueducts the 
outlet is so much lower than the water source that 
gravity alone carries the water to its destination. Т his is 
the cheapest and most reliable force in the world for 
carrying water. Where gravity is insufficient, the water 
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must be forced through the aqueduct by рш 

As cities and industries grow, they require ma 
water, and more and longer aqueducts must be b 
The average amount of water used daily in the Amer. 
can home is greater than ever before, and is still is. 
creasing. Many of the conveniences of modern living 
such as bathrooms, commercial air-conditioners and 
swimming pools, require large quantities of ws er. Dey 
lands that must be irrigated to produce crops often get 
their water from aqueducts. 

Ancient Aqueducts. It is not known when or whee 
the first aqueducts were built. In ancient times the cs 
of Jerusalem used a leaky aqueduct made of a series d 
limestone blocks in which 15-inch holes had been drilled 
by hand. The Greeks built masonry conduits to bris 
water to their cities, and even bored tunnels by hand 
labor. One of these tunnels, 4.200 feet long, was built 
by the city of Athens 2,500 years ago. The aqueducts d 
ancient times were generally built of stone, brick, o 
pozzuolana, a cementlike mixture of limestone and vok 
canic dust. They were constructed nearly on a level 

The city of Rome had many aqueducts, and was the 
only ancient city reasonably supplied with water. The 
first superintendent of Roman wa terworks was Frontinus 
who was appointed in А.р. 97. Frontinus had nine 
aqueducts built, which brough: approximately 85,000; 
ooo gallons of water a day from mountain springs. Later, 


five other huge masonry aqueducts were built to № 
crease the water supply. Nearly 200 cities in the Roman 
colonies also had aqueducts. These included Met in 


France, Antioch in Syria, Tarragona in Spain, ani 
Carthage in North Africa. Onc of the most к. 
Roman aqueducts remaining is the Pont du V i 
which still stands across a river at Nimes, France. а 
160 feet high, and has three tiers of huge stone we 
Later Aqueducts. Only a few new афпейи M 
built until the Middle Ages. Late in the 00 
aqueduct was built for the English town of P a 
by Sir Francis Drake, then mayor. It was ca me 
River Leet, and was an open channel 24 a 
Until 1609 London had no aqueduct, and c Riv 
using impure water from wells and from the 


the 

in 1913, wos 

d in 19 e үе, 
vat 


Owens River Aqueduct, below, complete d 
first to carry water to the Los Angeles area. It is 


Thames. In that year the aqueduct called New River 
каз built, bringing water 38 miles to London. The New 
River was mostly open channel but wooden water 
soughs lined with lead carried the water across valleys. 

Present-Day Aqueducts. Costly bridges to carry water 
across rivers and valleys are no longer necessary. They 
have been replaced by lengths of inclined pipe through 
which water is carried across hilly country. Sections of 
pipe called inverted iphons curve downward to pass 
beneath stream beds and other low places in the aque- 
duct’s course. Some aqueducts are deep tunnels drilled 
in solid rock and lined with reinforced concrete. Great 
volumes of water can be forced through such tunnels. 

One of the first great modern aqueducts was the first 
Croton Aqueduct, built by New York City in 1842. It 
was made of masonry lined with brick, and was 38 
miles long. Iron pipes carried the water across the 
Harlem River over а viaduct 150 feet high. It was com- 
pleted in 1890 at a cost of $30,000,000. All except one 
mile of the new aqueduct consisted of a rock tunnel 
13} feet in diameter. The tunnel crossed the Harlem 
River 300 feet beneath the river's bed. This aqueduct 
D^ 300,000,000 gallons of water a day to the supply 
of 72,000,000 gallons. 

Meanwhile other cities, especially those of Great 
Britain, constructed many large aqueducts to supply 
the water needed for industrial growth. Glasgow built 
а go-mile aqueduct in 1860. After 1892, water was 
brought 96 miles to Manchester by aqueduct. Aque- 
ducts were also built for Liverpool and Birmingham. 

Many of the world’s greatest aqueducts were built in 
the early part of the 1900's. The Catskill Aqueduct, 
completed in 1913 for New York City, has a capacity of 
500,000,000 gallons a day and a length of 120 miles. 
pum 33 miles of tunnels, one of which passes 
M = eet beneath the Hudson River at Storm King 
vie In 1942 another aqueduct was completed 
be Del ork, bringing water from the headwaters of 
р River. It is а great rock tunnel deep 
i is n Нив а capacity of 540,000,000 gallons 

Thea M E it is 19 feet in diameter. 1 
at pid growth of Los Angeles has required an 
тие pev supply. The 233-mile Owens River 
ele к nished in 1913, was long an engineering 
Redon now is surpassed by the great Colorado 
(reed which was built by Los Angeles and 12 
"din vi» Southern California in 1939. The Colo- 
allons ш uct has a daily capacity. of one billion 
E ны which is brought 250 miles and through 
Ee. toss the desert from the Colorado River. 

b pes is used for irrigation (see IRRIGATION). 

etch Her oe in the United States include the 
ranciseo » ^ (O'Shaughnessy), which supplies San 

S d т those of Denver, Boston, and Tulsa. | 

edunt н most noted aqueducts is the Apulian 
nine Man P. Southern Italy, which pierces the Appen- 
рона. тыш апа supplies 266 communities. Other 
аба апд рена. include those of Winnipeg; Can- 
neering, citie e Janeiro, Brazil. Through aqueduct engt- 
one of th $ can secure a supply of pure fresh water, 
€ most valuable of all resources. Horz Horwa¥ 

See also D ora 

AQUEOUS Hi RESERVOIR; WATER SUPPLY. 

QUINAS HUMOR. See Eye (The Eyeball). 3 
— ий KWI nus, SAINT THOMAS (1225? 

one of the greatest theologians and philoso- 


AQUINAS COLLEGE 


Шер o! е Roman Catholic Church. Called “The 
ае tor," he ranks with Saint Augustine in 

His Works. Aquinas lived in a century of great intel- 
lectual controversy provoked by the recovery of Aris- 
totle’s writings (see ScHoasricism). He accepted what 
was true in the pagan philosopher’s work, but pointed 
out his errors, and built his great work on a combination 
of Aristotle's thought and Christian revelation. Aquinas 
insisted that there is no conflict between faith and гса- 
son. He contended that philosophy is based on reason, 
and theology on the revealed word of God. As God 
cannot err, any differences between the conclusions of 
т and the truths of revelation must. come 
rom faulty reasoning. 

Aquinas wrote many books. His writings include his 
Commentaries on Peter Lombard's Sentences, on the Bible, 
and on the works of Aris- 
totle. His two greatest 
works are Summa contra 
Gentiles and the Summa 
Theologica. He wrote the 
first to help missionaries 
who were trying to con- 
vert the Moors of Spain. 
In it, he combats the 
naturalistic philosophy of 
the educated Moslems. He 
shows that faith rests on a 
rational foundation, and 
that the principles of phi- 
losophy do not conflict with 
Christianity. 

The Summa Theologica is a systematic exposition of 
Christian thought. The first of the three parts treats of 
God and creation, human nature, and man’s intellec- 
tual life. The second part deals with man’s final end, 
and with virtues and vices. The third part, left unfin- 
ished, considers Christ and the Sacraments. Aquinas 
stopped work on it in 1273 when he came to believe 
that all he had written was “like so much straw com- 
pared with what I have seen and what has been revealed 
to me.” 

His Life. Aquinas was born near Aquino, Italy, in 
the province of Naples. He attended the University of 
Naples in 1239, and then decided to join the Dominican 
order. His family opposed the idea so strongly that his 
brothers seized him as he was traveling to France, and 
imprisoned him for a year. After he was released, he 
left for Paris in 1245 to study under Albertus Magnus 
(see ALBERTUS MAGNUS, Saint). When Albertus Magnus 
left for Cologne, Aquinas went with him. He returned 
to lecture in Paris in 1252. Aquinas organized the 
Dominican school of theology in Naples. He died on his 
way to attend the Council of Lyon in 1274. Pope John 
XXII canonized Aquinas as a saint of the Roman Catho- 

іс Church in 1323. James A. Соквтт and PULTON J. SHEEN 
lie AQUINAS COLLEGE, at Grand Rapids, Mich., is a 
coeducational school of liberal arts and sciences. It is 
conducted by the Roman Catholic Dominican Sisters. 
Its courses lead to A.B., B.S., and B.Mus. degrees. 
Aquinas Was founded in 1922. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 


V > 
Historical Pictures Service 
Saint Thomas Aquinas 
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ARAB, AR uhb, is a person who uses the Arabic 
language in everyday conversation, and identifies him- 
self with Arab culture. Most Arabs are Moslems. The 
modern Arab world, often called the Arab bloc, stretches 
from the Atlantic Ocean to the Persian Gulf. It includes 
the Arabic-speaking peoples of the following countries: 
Ifni, Morocco, Algeria, Tunisia, Libya, Sudan, Egypt, 
Jordan, Lebanon, Syria, Iraq, Kuwait, Saudi Arabia, 
Bahrain, Qatar, Trucial Coast, Oman, Aden, and 
Yemen. 

The Arabs are called Semites because Arabic is a 
Semitic language (see Semrre). Arabic is closely related 
to the languages of the ancient Assyrians, Babylonians, 
Hebrews, and Phoenicians. Of these peoples, the Arabs 
and the Jews, descendants of the Hebrews, are the only 
important Semitic groups who have kept their ancient 
language and some of their old customs. The people of 


Saudi Arabia most closely resemble the Arabs of 
ancient times. 


The term Arab originally 
tribes of the Arabian Peninsula. The name soon came 
to include all the inhabitants of this area. Some Arab 
tribes began to leave their homelands for the fertile 
areas to the north even before the coming of Christian- 
ity. Arabs, inspired by Islam, conquered the Middle 
East and all northwest Africa during the д.р. боо? and 
700°s. The conquerors taught the inhabitants their 
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referred to the nomadic 


Arab 


In the Arab World, the dewe 
traveler and his camel, left, о 
‘liar sight. The map bels 
shows in gray those Countries when 
the population is mainly Arsh 


London Daily Express 


Arabic 


Arabic language and their Islamic e od i 
language eventually replaced. ihe edes mos d 
most of these regions. Arabic became the А iom 1 
Moslem culture from North Africa to the Indonesia 
India. Moslems in Iran, India, Pakistan, ай ie 
pray in Arabic, although they do not use it t у 
speech, and are not considered Arabs. 1 
In modern times, the term Arab has расса Jin 
with the political interests of various pets factors i 
nationalism and Arab interests are importan 


day 


identified 


f Jnit 
aee the Un 
international politics. The Arab bloc esl But the 
Nations agrees on issues of common we ai them 
individual countries 


continue to disagree : 
selves. These political overtones make 1 
define exactly what the term Arab € i: 
necessary to distinguish between two differ 
—Arab culture and Arab politics. 


The People of the Arab World 


, ne kind, 
The people in the Arab world are not е уш 
nor even all ethnically Arabs. Non-Arab 8 nd Kurds 
in Arab countries include Copts, — di Я 
About 1,500,000 Copts, descendants maintained heir 
Egyptians, live in Egypt. They have eot AD! ; 
Christian religion since their conversion us use the ale 
They speak Arabic in everyday life, La he Berber 
Coptic language in religious services. 


t difficult © 
It is therefor? 
t concept 


ATAR 


TRUCIAL COAST 


Renee prec lated the Moslem invaders, still live 
ВОЗ, ad RUN a. The Kurds form another non-Arab 
Жаш CORE al Arab countries. Several Jewish com- 
of these ma y existed in Arab countries, but most 
Теў Кок naw live in Israel. See BERBER; COPTS; 
Clothi DISTAN. | 
Arabs im d of the richer and more educated 
have given E he styles, and most city women 
Women. But s Me veil formerly worn by all Moslem 
A Eas Ey SAU; Arabs still wear their native costume. 
ог dark blue {тай wears the traditional qamis, a black 
shoulders wid КАД ing garment. She covers her hair and 
in the bien а shawl that can be drawn over her face 
dress eileen T strangers. She wears a simple cotton 
anklet, hee the qamis. She also wears à silver 
of a girl's do ct, % other jewelry. This jewelry is a part 
Other festive TY and is worn mainly on holidays and 
AS occasions. 

and a miu piens or villager wears a cap ог turban 
and Bin in а garment that resembles a nightshirt 
bush), a red тр of fine cotton or silk. The fez (or tar- 
Worn even ed We with a black tassel, is still widely 
owing white т estern clothes. Saudi Arabians wear 
made of ай robes and brown cloaks with sleeves 
and a thic el wool. A large kerchief covers the head, 
Place, Ап. twisted cord, called the *igal, holds it in 

man in the royal family wears a golden адай. 


Arab Cities have bozaars, such 
as the Casbah in Algiers, right, 
where artisans and merchants work 
at their trades out in the open. The 
narrow streets bustle with activity. 


Burton Holmes, Ewing Galloway 


Religion. Many Arabs differ on religious issues. There 
are some religious differences between Moslem Arabs. 
Other large Arab groups belong to different religions. 
Many of these are Christians, whose ancestors adopted 
Christianity while most Arabs were pagans, and kept 
their faith after the Moslem conquests. About half of 
the Lebanese people are Christians, the other half Mos- 
lems. Some Arabs, including the Druses, are neither 
Christians nor Moslems (see Dv: Religious differ- 
ences sometimes lead to conflicts among or within 
Arab countries. But all Arabs cherish their Arab heri- 
tage and culture. 

Education. Illiteracy remains high in all Arab coun- 
tries, but it is gradually diminishing. Even illiterate 
people teach their children good manners and the 
traditions of their tribe. They learn to be gracious 
hosts, and to be helpful and loyal to friends. Devotion 
to family and honor are among the highest values. The 
Arabs love their language and its ancient and modern 
literature. Even illiterate Arabs may know poetry and 
large portions of the Koran by heart (see Koran). 


Life in the Arab World 


The geographic features of the Arab countries have 
influenced the Arabs’ way of life. Most of the area is 
desert, part of the arid belt that stretches from the 
Sahara in North Africa to the Gobi desert in Central 
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Asia. An occasional oasis, where underground water 
rises to the surface, supports palm trees and other vege- 
tation. Some inland towns have grown up where there 
is enough water to allow permanent settlement. The 
Nile River in Egypt, the Euphrates in Iraq, and other 
rivers help irrigate some land for farming. On the shores 
of the Mediterranean, many fine harbors have stimu- 
lated the growth of cosmopolitan cities. 

Nomadic Life. In the vast Sahara and the deserts of 
the Arabian Peninsula, the nomads, called Bedouins, 
roam with their camels and herds of sheep and goats in 
search of water and pasture. The life of the Bedouins 
depends on camels. They use the animals for transporta- 
tion in the desert, as beasts of burden, and as merchan- 
dise when bartering for barley, millet, and dates. These 
three foods, together with camel milk, form the Bedouin 
diet. Occasionally the Bedouins celebrate with a feast 
of meat. 

The Bedouins are organized into tribes with a sAeik 
as leader. They stay in one place only until they exhaust 
the pasture. Then they strike camp and wander on. 
This way of life has made the Bedouins hardy and self- 
reliant. They have rarely recognized any outside 
authority. Even today, large nomadic tribes enjoy a 
high degree of freedom in Arab lands. The discovery of 
oil in the desert and the resulting introduction of mod- 
ern Western technology changed the life of many 
Bedouins. People who had never seen a wheel suddenly 
became familiar with the automobile and the airplane. 
See BEDOUIN. 

Farm Life. The fellah, or farmer, is as characteristic 
of the fertile areas in Arab countries as the Bedouin is of 
the desert areas. The fellahin are excellent and indus- 
trious farmers, but most of them are poor, Usually they 
need irrigation in order to grow their crops. The precious 
water is first diverted from the river into a system of 
canals and ditches, and from there to the fields, Poor 
farmers use primitive hand methods to irrigate their 
patches of land. Richer farmers use water wheels turned 
by buffaloes or camels. Large estates handle the water 
with modern electric pumps. 

Village life in Arab countries has changed little for 
hundreds of years. The village community is a close- 
knit society, and family relations, even among distant 


Jaa 


relatives, play a dominant role 
most of the marriages, pr: 
Many families still keep wo 

The houses in the villages 
with only narrow lanes bet 
generally build mud huts, a: 
wood. If a family can afford to do so, it reserves шк 
room in the house to receive visitors. 

City Life in the larger Arab cities somewhat Tesembley 
life in European towns. Мапу of the people engage je 
trade, especially international trade. Boulevards зай 
modern buildings are gradually replacing the dij 
houses, and electricity and the telephone are becoming 
common. But the smaller towns and the old section а 
the larger cities maintain the quaint and colorful auss 
phere of older customs. Public life centers about te 
bazaars, or market places. Wooden ceilings often com: 
the picturesque streets of the bazaars to protect wars 
and people from the glaring sun. Men sit in small als 
chatting and smoking water pipes. 

In many bazaars, including famous ones in Dame 
cus and Aleppo, the Muski in Cairo, and the famos 
Casbah in Algiers, merchants and craftsmen dispis 
their goods and skills. Many items are made by hand 
at the bazaar. Crafts such as weaving, metalwork, a 
leatherwork are taught as part of a family tradition 
Some regions are famous for specialties, as Moroo ft 
leather goods and Damascus for fine metalwork a 
brocades. A customer is invited to sit down and en 
a cup of coffee while he leisurely chooses his purchat 
and bargains for it. Shopping combines business anf 
pleasure, unlike the rush in European or Amer 
department stores. Small eating places іп the bazas 
serve food, such as shish kebab (small pieces of lam® 
roasted on a spit), and sell sweets and pastries drippt 
with honey. See Foon (pictures, Shish Kebab; А 
Coffee Break). 

Cars, carts, bicycles, donkeys, and camels all strugg* 
to make their way through the jostling crowds. Work 
famous mosques (Moslem houses of worship) form 0888 
of quiet, rest, and meditation in the bazaars. Peop* 
spend hours there, praying, studying, or resting: 


Parents sill ар 
rably between ran 
en in seclusion 

usually cluster коб 
n them. Poorer Vilage 
the wealthy use stones 


History 


Early Days. Many scholars consider the Arabiaa 


Peninsula as the homeland of all Semites. In 80008 
Russell Wright 

Nomadic Tribesmen ры 

Bedouins, gather ot ^ 


market places, left, t0 p" 
camels. Their clothing г! 
them from the hot d i 
and the biting wind on 


"o 
Moslem Women т b^ 
lages still wear the m 
Arab dress and veil. k 
girl, right, also wears d 
other jewelry which ar 


her dowry. 
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ve found temples, statues, and 


: ; existence of several states in 


M ear © B.C. The Arabs were an 
5 Moses fled from the pharaoh's 
with the Arab priest 


cords mention 


Arabs as 
's and as leaders of the 


ans. S. ive some evidence regarding 
eara icient Arabs. Egyptian relief 
s res Чаи back as 3000 B.C. repre 


re probably Arabs. 
urea of the Arabian Peninsula 


" Sa bia), remains a mystery because 
ers prohil icological excavations. Informa- 
bout the « ory of the greater part of the 


cultures and from Arab 
ich older than A.D, 400 

ys the tribal life of the desert 
c largest social unit. An Arab 
ind it gave him the only security 


other 


be knew ion of the tribe was quite loose. 
ader was tl west, most respected member of 
He held office only as long as he could defeat 


з opponents. Т! 
s father's rank, b 
Solidar 
except К 


did not automatically inherit 
uld gain the position by proving 
utside the tribal ranks was un- 
few oasis cities that had some 

nger organizat For example, Mecca, the center 
f Arab life even b. the rise of Islam, had to provide 
to protect trade and the temple 


s ability 


known 


sme communal ac 
t pagan gods 
The Rise of Islam. The Prophet Mohammed united 
* divided Arab tribes through the brotherhood of 
m. He also strengthened their pride in Arab culture 
sing that the Koran had been 
rough Islam, the age-old Bedouin 
Ee ring fertile lands gained an ideol- 

hat carried them to undreamed-of victories. For 
i first time, the Arabs had a unified political and 
ча Alig ind a purpose other than booty. 
ee uty was superficial. Beneath the surface, 
E гуш; difference 5: nouldered and erupted repeatedly. 

ient tribal feuds determined political loyalty. Pre- 
"amic beliefs modified Islamic ideas and led to the 
aration of sects. Above all, memories of ancient gran- 
Жш combined with political ambitions to disrupt the 


1 heritage by 
lin Arabic 


to the neig 


The Oil Industry hos changed the lives of mony Arobs, such 
as the worker, obove, who odjah drilling pipe on о derrick 


political unity of the far-flung empire Several semi- 
independent dynasties, such as the Fatimites іп Egy; 
(909-1171), were established But the Arab empire 
lasted until the Turks invaded Arab | and begs 
build their own empire in the 1000's. See MOSLEMS 


Is 


Under Turkish Rule, the Arabs again split into sm all 


tribal groups that spent most of their time resent 
their Turkish rulers and fighting among themselves 
Arab culture failed to produce anything creatively 
significant. Religious conflicts between various Islamic 
sects interfered with the development of religious 
thought. The Arab reawakening began with the rule of 
Mehemet Ali in the 1800's. Although he was not an 
Arab, he incited the Arabs to a renewed interest in in- 
dependence. Pan-Islamism, a movement to unite all 
Moslems against the European powers, began in the 
late 1800's. This attempt failed, but the Arabs con- 
tinued their efforts to regain their former position 
World War 1. At the outbreak of World War I, Arab 
agitation for independence broke out in a revolt against 
the Turks. A number of Englishmen, including Г. E 
Lawrence—called “Lawrence of Arabia” —joined in 
the revolt. These activities pinned down many 1 urkish 
troops and helped the Allies win the war. After the war, 
several separate Arab state 
Ottoman Empire. They included the mandated coun- 
tries of Syria (with Lebanon), Palestine (with Jordan), 
and Iraq. These countries tended to pursue their own 
aims, which often conflicted with the ambitions of their 
fellow nations. А 
In the 1900s, King Ibn Saud began his conquest of 
Arabia. During the 193075, he subdued the independent 
tribes in northern and central Arabia, and formed the 
kingdom of Saudi Arabia. At the same time, the dis- 
covery of oil in the desert introduced changes into 
Arabian life. It brought contact not only with Western 
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s emerged from the defeated 


ARAB FEDERATION 


technology, but also with new political and cultural 
ideas. The movement for some form of Arab unity 
gained strength during this period. 

World War Il and After. During World War II, the 
British supported a new movement called Pan-Arabism, 
and promoted the creation of the Arab League (see 
ARAB LEAGUE). This somewhat loose organization of 
sovereign Arab states was founded in 1945. It succeeded 
in establishing some cooperation in cultural and 
economic fields. But progress toward a unified Arab 
nation has been slow, with many setbacks. 

In the war against Israel in 1948, the league's unity 
was put to the test. Even in this critical situation, the 
Arab states could not always discard their individual 
demands. One of the greatest problems resulting from 
the war was the 900,000 Arab refugees. The United 
Nations contributes money and aid to these people, 
who live in refugee camps in various Arab countries 
without permanent homes or jobs. 

The Arab League has often discussed the advantages 
of a unified Arab nation. Unity would further political 
stability in the Middle East. It would also help exploit 
natural resources. The huge income from the oil-rich 
Arab countries could be used to help all Arabs. Unity 
would also help solve population problems. Most of 
the Arab world is sparsely populated. Only the cities 
and the irrigated lands near the rivers suffer from over- 
crowding. Improvements could be made if national 
boundaries were disregarded. Unified irrigation systems 
would benefit everyone, and provide for the landless. 

Western governments have offered to help finance 
regional and inter-Arab projects, such as the inter- 
national utilization of the Jordan waters. But the Arab 
nations have rejected such proposals for political reasons 
and because of their fear of Western domination. In 
1958, President Dwight D. Eisenhower, in an address to 
the United Nations, suggested the formation of an inter- 
Arab finance corporation under Arab control. This 
proposal stimulated new discussions both within and 
outside the Arab League. It led to increased financial 
and economic cooperation between some Arab states, 
but many difficulties remain, ILSE LICHTENSTADTER 

Related Articles. See the separate articles on the coun- 


tries where Arabs live, such as SAUDI ARABIA. See also 
the following articles: 


Africa. Moslems 
Bedouin Nomad 
Foreign Legion (picture, A Legionnaire) Sahara 
Islam. Semite 
Islamic Art Sheik 


ARAB FEDERATION was the alliance between Iraq 
and Jordan created on Feb. 14, 1958. King Hussein I 
of Jordan dissolved the federation in August, 1958 
after a revolution in which King Faisal of Iraq was 
killed. See also Irag (The 19505); JORDAN (Recent De- 
velopments). 

ARAB LEAGUE is an organization of Arab nations. 
Its purpose, as expressed in the Pact of the League of 
Arab States, is to promote closer political, economic 
cultural, and social relations among the members, The 
pact established a council, composed of representatives 
of the member states. Each nation has one vote. The 
council is supposed to help settle disputes peacefully. 
It also has the power to decide by unanimous vote how 
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to repel any aggression against 
league has its headquarter: 
consisting of a secretary-ge 
and other staff members. 
The political and defense agreements of the lage 
have proved almost worthless because of the jealous 
and suspicions among its members. Opposition to à 
Jews in Palestine and to Israe! was the most importas 
reason for the league. But nember states disagreed 
frequently even on this matter. However, league mem. 
bers have attained some degree of cooperation œ 


а league member. The 
Cairo, with a Secretaria: 
ral, assistant secretaries, 


economic, cultural, and communication affairs. 
The league was created in 1945 when seven Arb 
countries— Iraq, Saudi Arabia, the Lebanese Republie, 
Yemen, Transjordan (now Jordan), Egypt, and Syria- 
agreed to the pact. Since then, four additional countries 


have joined the league— Libya (1953), Sudan (10$ 
Morocco (1958), and Tunisia (1958). In 1953, membes 


of the league ratified a Treaty of Joint Defense and 
Economic Cooperation. The Arab Development Bank 
began operating in 1959. It provides funds to develop 


projects in need of capital. CHARLES P, Scutticm 
ARAB LEGION. See Jornas (Government). 
ARABESQUE. See Barrer (Ballet Terms). 
ARABESQUE, ar uh BESK, is a term used to describe 


the lacy decoration on Moorish and Arabian buildings 
It is used in a wider sense to describe any kind of fand 
ful ornament in which intertwining lines and combine 
tions of them with foliage play а major part. The wod 
itself means in the Arab style. 

Arabesque ornaments are made of flowing and grace 
ful interlacing lines. These frequently include branches 
and leaves. Star shapes, octagons, and triangles often 
appear. Fruits and flowers also are often represented in 
this form of art. Human and animal figures were some 
times used in Renaissance arabesque, but the Koran 
did not permit Moslems to depict men or animals. 

Some of the most delicate and charming arabesqué 
are on the walls and in the arches of the Alhambra Э 
Spain. Raphael put some of the best Renaissance а, 
besque work into his mural decoration of the ar" 
in the Vatican in Rome. In these he was inspired 0 
certain ancient Roman decorations. Tarpor НАШ 


See also IsLAmıc Авт (pictures). 
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ARABIA is а vast desert peninsula in southwestern 
Us between the Red Sea and the Persian Gulf. The 
Map shows that Jordan and Iraq border the area on 
thenorth, and the Arabian Sea on the south, The penin- 
sula is about 1,500 miles long, and 1,200 miles wide in 
its widest section, the south. It covers 1,000,000 square 
miles. One of the world's great religions, Islam, origi- 
mated in Arabia, аз did such sciences as algebra and 
vds Arabia occupies a leading position in the 
World today because of its vast oil fields. It has the 

гад oil reserves of any area of similar size in ће world. 
dd үн covers most of Arabia. The largest 
Nafud аи аге the Rub‘ al Khali and the An 
eR ain never falls in parts of the deserts, and not 

даф in all Arabia has water the усаг around. 
оаа in the interior often rise to 130°F. Few 

W or animals exist on the peninsula. 
of ещ Bedouin tribes make up about 1,000,000 
the Oh a people who live in Arabia. Most of 
t sia e live at desert oases or on highlands where 
fice У. For a fuller description of the people and 
largest о Arabia, see Aras. The oil fields provide the 

irst source of income. The Arabian American Oil 
re id alone pays Arabian countries $200,000,000 а 

"in royalties. Farmers in a few irrigated spots газе 

а ае dates, figs, grapes, millet, and wheat. 
eüduran orses are world-famous for their speed and 

tna ce. Highways connect Jiddah with Mecca and 

ae p Riyadh with the oil centers along the 
to ade The only railroad runs from Dammam 

Turkey controlled most of Arabia from the 1500's 


RIYADH” 

ra” (Ar Riyad) Al 
ae Hufüt 
ПУ erre: 


Ad Dilan _ 


fabrin rera 
(Oasis) BOUNDARY ~+ ^ iN 


until the end of World War I. After the war, the Arab 
tribes of the peninsula organized a number of independ- 
ent countries. King Hussein formed the kingdom of 


Hejaz along the Red Sea. This kingdom included 
Mecca (pop. 80,000), its capital, and the cities of 
Medina (pop. 31,000) and Jiddah (pop. 60,000). Ibn 
Saud, the ruler of the kingdom of Nejd, conquered 
Hejaz in the mid-1920's. Saud united Nejd and Hejaz 
in 1992 to form the kingdom of Saudi Arabia. Large 
Saudi Arabian cities in the province of Nejd include 
Riyadh (pop. 60,000), the capital, Hofuf, or Al Hufüf 
(pop. 90,000), and Az Zahran (pop. 75,000). 

Yemen, Arabia’s coffee-growing center, became in- 
dependent after World War I. Its capital is San’a (pop. 
80,000). The British colony and protectorate of Aden 
lie on the southern coast. The city of Aden (pop. 
71,000) is the capital. Independent British-protected 
countries in Arabia include Oman, Trucial Coast, 
Qatar, and Bahrain. Manama (pop. 39,648), the capital 
of Bahrain, is one of the 10 largest cities of Arabia. The 
Arabian sheikdom of Kuwait is also under British 
tion. The city of Kuwait (pop. 99.438) is the 


protec! 1 
capital of this oil-rich sheikdom. ^ боков W. Horrman 


Related Articles in WORLD Book include: 
D 


Aden oha Mohammed 
Arab League Hejaz | Muscat 
Arabian Desert Horse (color pic- Oman 
Bab el Mandeb ture, Arabian) Qatar 
Bahrain Ibn Saud San'a у 
Caliph Islam Saudi Arabia 
Camel Kuwait Syrian Desert 
Date and Mecca Trucial Coast 
Date Palm Medina Yemen 
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ARABIAN AMERICAN OIL COMPANY 


ARABIAN AMERICAN OIL COMPANY. See Saupr 
ARABIA (Mining). 

ARABIAN DESERT (in Arabia) is a term used to refer 
to all the deserts of the Arabian Peninsula. Individual 
deserts within this 500,000-square-mile desert area in- 
clude the Al Labba, An Nafud, Arq as Subai, Jafura 
Dahana, Nefud Dahi, Rub‘al Khali, Summan Dahana, 
and Syrian. See also Syrian DESERT. 

ARABIAN DESERT (in Egypt) lies between the Nile 
River and the Red Sea. The Mediterranean Sea forms 
its northern boundary, and Sudan its southern bounda- 
ry. It covers about 56,000 square miles. 

ARABIAN HORSE. See Horse (Riding Horses; color 
picture). 

ARABIAN NIGHTS, or THE THOUSAND AND ONE 
NIGHTS, is a group of about 200 stories. The main 
story tells of the Sultan Shahriyar, who decreed that 
each girl he married would be killed on the morning 


One Arabian Nights Story tells how Codadad killed a mighty 
monster that was holding his brothers and a princess captive. 
The Arabian Nights, ill. by E. J. Detmold, pub. by Dodd, Mead & Co, 


("ЖЕТ 


after the wedding. The sultan had man 
each died in this way. One day, 
beautiful daughter of the grand vizi. 


y brides, and 
Scheherazade, the 
er, offered to marry 
er to visit the sultan 
ask him to allow 


8 point. The sultan, 
erested that he let 
finish the story, 

he story and started 
her live to finish the 
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story. Scheherazade told her fascinating Stories £y 
thousand and one nights. At the end of this tineis 
sultan, who now loved Scheherazade, Changed his be 
Some of the stories in the Arabian Nights are мы 
known in all parts of the world. People everyyive 
know about Ali Baba, Aladdin, and Sinbad the Ss 
The stories were first written in Arabic, but mas 
originally come from Persia, India, Mesopotamia, ¢ 
Egypt. The stories reached Europe in the early 170 
when a Frenchman, Antoine Galland (1646-1715 
translated them. FRANZ Rosae 
Related Articles in WORLD Book include: 
Aladdin Genii 
Ali Baba Harun al-Rashid 
Barmecide Feast 
ARABIAN SEA is the part of the Indian Ocean which 
lies between Arabia and India. It is located north of 
imaginary line drawn from Cape Comorin, at te 
southern end of India, to the Hafun peninsula on the 
east coast of Somalia. Iran and Pakistan border ito 
the north. For location, see Asia (color map). The Rei 
Sea, Gulf of Aden, Persian Gulf, and Gulf of Oman ar 
arms of the Arabian Sea. In ancient times, this sea was 
an important shipping route. Goods from the Far Eis 
were brought by ship to its western shores and carted 
across Arabia by camel caravans. The chief islands in 
the Arabian Sea are the Laccadives, off the west coat 
of India, and Socotra, northeast of Ethiopia. Along the 
Indian coast of the sea are the gulfs of Cutch and Сат 
bay. The Indus апа Narbada rivers both empty ini 
the Arabian Sea. H.U Seng 
See also GULF or Oman. ; 
ARABIC, AR uh bick, NUMERALS, also called Hinde 
Arabic numerals, are the most common symbols used 0 
represent numbers. Every number can be expressed 
Arabic numerals by using 10 basic symbols, alone ot д 
combination. The symbols, called digits, are: 0, 1,49 
4, 5, 6, 7, 8, and 9. Я 
The position of а digit in an Arabic numeral к. 
mines its value. For example, the Arabic numera? 
the number two hundred thirty-seven is the кае 
of digits 237. In this number, the digit 2 has © ie 
two hundred, the digit 3 has a value of thirty, E " 
digit 7 has a value of seven. The Arabic nume i 
number seventy-three is 73. In this case, We 
has a value of seventy, and the digit 3 a value o 
The digit 0 (zero) fills in any empty ac vd 
other digits have their proper values. See Dect 
NUMBER SvsrEM. als orig 
Scholars do not know how Arabic numer qm 
nated. But the symbols for all the digits ene alll 
probably originated with the Hindus in India, P 
as early as the 200's p.c. The zero was br. | 
probably by the Hindus, some time before bod AD 
The system was adopted by the Arabs by abo 
800. "They brought it to Spain about 
brought to the rest of Europe about 1100 b 
the Mediterranean area and by scholars who “a 
universities in Spain. The system came into 8° ardize: 
in Europe when the digit symbols were stan rintin 
This was brought about by the invention of the гй ie 
press in the mid-1400's. НА go 
See also Dicrr; NUMBER; ROMAN NUMERALS att 
ARABLE LAND is any land that can be © 
for crops by plowing or tilling. 


Scheherazade 
Sinbad 


ARACHNE, u^ ACK nee, in Greek legend, was a 
woman so proud c: her skill in weaving that she chal- 
knged the goddess Athena (Minerva) to a contest. 
Greek divinities, ways jealous of their powers and 
meputations, regui: punished any human being who 
rivaled or threaten them. Athena changed Arachne 
into a spider so U: ıi she would have to spend her life 
spinning (see Мих va). The Greek name for spider is 
таму, and the ("оспа explains the origin of spiders 
(see ARACHNID). Pru W. HARSH 

ARACHNID, vi /'.1K nid, is the name of any member 
of a class of smal! ‘лпа animals related to insects. The 
best-known arachiıicis are spiders, ticks, mites, scorpions, 
and daddy longle«s. or harvestmen. Arachnids, unlike 
insects, have no wings. Their bodies are divided into two 
main parts, the men and the cephalothorax, which 


consists of the he! and the thorax joined together. In- 
sects, however, have three main body parts: the head, 
the thorax, and the abdomen, Arachnids have four pairs 
of legs, but have no feelers, or antennae. Insects have 
antennae, but only three pairs of legs. 

Arachnids have Irom one to six pairs of simple eyes. 


Unlike most insects, they have no compound eyes, or 
eyes that are mad: up of many smaller eyes crowded 


together, Some arachnids breathe like insects by means 
of air tubes. Others have breathing organs somewhat 
like lungs, called 9# lungs. These are small sacs within 
the abdomen, connected with the outer air by small 


openings. Within each sac are many layers of tissue re- 
sembling the leaves of a book. The air entering the sac 
furnishes oxygen ʻo the blood flowing through the leaves. 

Some arachnids ге harmful to man. Certain of them 
can inflict poisonous bites or stings. Others suck the 
blood of men and animals, and may carry serious dis- 
eases. But many ai chnids, especially spiders and daddy 
longlegs, help man by eating insects. 


Scientific Classification. Arachnids belong to the class 
Arachnida, and tẹ the phylum Arthropoda, They are 


grouped in то orders, The Latin and common names of 


the four most important orders are: Acarina—mites and 
ticks; Araneida—spiciers; Phalangida—daddy longlegs; and 
Scorpionida—scorpions. Among the other orders are: 
Chelonethida—pseucoscorpions; and Pedipalpida —whip 


Scorpions. EDWARD А. CHAPIN 
enin Articles in Wonrp Book include: 
Arthropod Daddy Longlegs Spider 
б Widow ^ King Grab Tarantula 
A Tick Mite Tick 
higger Scorpion Trap-Door Spider 


Sce ac MEMBRANE. See Brain (Brain Mem- 
пез). 
ARAGON. Sce CASTILE AND ARAGON. 
ARAGONITE. Sce PEARL. 
‚ ARAGUAIA RIVER, дн ruh GWI uh, rises on the 
interior plateau of central Brazil. One of the world's 
Ongest rivers, it flows 1,630 miles north to join the 
ocantins River at Sao João de Araguaia. The Ara- 
е branches out in mid-course to enclose Bananal 
Fuel Small craft navigate the Araguaia. Rapids 
ta Tuct its mouth, The Mortes River is its main tribu- 
ту. For location, see Bnazir. (color map). See also 
WER (color picture, Longest Rivers). Махон, Caxpoze 
ARAL SEA, AR ul, is a large salt-water lake in Russian 
pss about 175 miles east of the Caspian Sea. 
ne Ocation, see Russia (color map). It is one of the 
gest inland bodies of water in the world. The lake 


ARAUCANIAN INDIANS 


covers more than 24,630 square miles. It is 230 miles 
long, 175 miles wide, and from 55 to 223 feet deep. The 
Aral Sea contains many islands. The Amu Darya and 
Syr Darya flow into the Aral Sea. Sturgeon and other 
valuable food fish live in the lake. Rosrar О. Rew 

ARAMAIC, лк uh MAT ik, is an ancient Semitic lan- 
guage that was spoken throughout the Near East from 
about 700 B.C. to A.D. 700. Jesus spoke an Aramaic 
dialect. It was the popular tongue of Palestine at the 
time He lived. The books of Ezra and Daniel were 
written partly in the western dialect of Aramaic. Arabic 
finally took the place of Aramaic, except in a few iso- 
lated villages. See also HEBREW LANGUAGE AND LITERA- 
TURE; SYRIAC. Samuri ROSENBLATT 

ARAMBURU, лн rahm BOO roo, PEDRO EUGENIO 
(1903- — ), was president of Argentina from 1955 to 
1958. He replaced General Eduardo Lonardi, who gov- 
erned Argentina after the fall of Juan Perón (see An- 
GENTINA [The Perón Era; Recent Developments]). 
Aramburu's rise to power was hailed as a victory for 
democratic forces. He ended press censorship and re- 
stored the newspaper La Prensa to its owners, Aramburu 
was born in Río Cuarto. He was an army officer before 
he joined the revolt against Perón. Donato Е. Worcester 

ARAMCO. Sce Sauni Arasta (Mining). 

ARAN ISLANDS lic off the west coast of Ireland. For 
location, see IRELAND (color map). 

ARAPAHO, uh RAP uh hoh, INDIANS were а warlike 
tribe who hunted buffalo. They often clashed with 
white pioneers, particularly with the beaver trappers in 
Colorado. The Arapaho probably once farmed some- 
where east of the Mississippi. They had pushed west 
and had begun to use horses by the time white explorers 
arrived. Before 1850, the Arapaho divided into two 
bands, a northern one in Montana and Wyoming, and 
a southern one in Colorado. 

Old stories tell of the sacred pipe, which was always 
carried ahead of the northern band on its travels. The 
pipe-bearer signaled the beginning and end of cach 
day's journey. All camped around him in a circle at 
night. This pipe is still kept by the northern band of 
Arapaho, who share a reservation with the Shoshoni 
in Wind River, Wyoming. The southern band now 
lives in Oklahoma with the Cheyenne. ; 

Most Arapaho are farmers and cattlemen, During 
the summer months they move into tepees and hold 
their ancient ceremonies. Jons C. Ewers 

ARARAT, AR uh rat, is a volcano on the boundary of 
Iran and Turkey in southwestern Asia. It is known as 
the mountain where Noah's ark rested after the flood 
waters went down (Gen. 8). The higher of the moun- 
tain's two cones is 16,946 feet above sea level. The vol- 
cano's last eruption in 1840 caused great loss of life and 
property. See also DeLuce; MOUNTAIN (color picture); 
Модн. WiLLIAM А. IRWIN 

ARAUCANIAN, лк aw KAY nih un, INDIANS, а 
large group in South America, are famous for their long 
and successful resistance to the Spaniards. А famous 
Spanish epic poem, Ercilla y Zúñiga’s La Araucana, 
describes these struggles. 'The Araucanians were for- 
merly divided into many tribes. The Picunche, Ma- 
puche, and Huilliche lived west of the Andes along the 
central coast of Chile; the Pehuenche inhabited the 
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ARAWAK INDIANS 


central Chilean highlands; and the Argentine Araucan- 
ians lived west of the Andes. Their way of life varied, 
but most were vegetarians. Pifions from the Chilean 
pines provided a staple food for some. Others farmed, 
growing maize, squash, beans, and potatoes. | 

The Araucanians originally lived in coastal Chile. 
They captured horses from the Spanish in the 1530's, 
and began mcving into Argentina, where they subdued 
the less advanced peoples of the pampas. From this 
time until the late 1800's, they moved freely back and 
forth, obtaining Spanish horses that had gone wild on 
the pampas, fighting the Spanish in Chile, and fleeing 
to the mountains for refuge. An Argentine army de- 
feated them in 1879, and Chilean forces subdued other 
groups in 1883. 

Today, there are about 300,000 Araucanians. Most 
of them make their living as farmers. — Currorp Evans 

ARAWAK, AH rah wahk, INDIANS were the first 
American Indians encountered by Europeans. Christo- 
pher Columbus met them on his first voyage in 1492. 
From the Arawak language we have taken the words 
hammock, canoe, and tobacco, which the Spanish saw for 
the first time among them. The Arawak lived on the 
islands of the Caribbean Sea and in the Amazon River 
Valley. Some Arawakan-speaking tribes migrated as 
far south as southern Brazil, and others north into the 
West Indies. Here they fought continually with the 
Carib (see CARIB INDIANS). 

The Arawak tribes differed widely among themselves 
in their way of life. But all of them were farmers. They 
planted yams, cotton, and manioc, a root crop. The 
Arawak were known for a dish called “pepper pot,” 
a sort of stew made from manioc juice, vegetables, red 
pepper, and meat. The people never ate it entirely, but 
added to it each day and recooked it. 

The Arawak on the Caribbean islands had large vil- 


commoners, and slaves. The Arawak believed in a 
number of spirits called zemis, which they represented 
by figures made of wood, stone, or clay. Each person 
owned one or more of these zemis, which he kept in his 
house and had to “feed.” 

Many Arawak died from disease and forced labor 
after the Spanish invasion. But a few tribes live today 
along the Xingá River in Brazil. CHARLES WAGLEY 

ARA. See Авму (Famous Land Battles of His- 
tory). 

ARBITRATION is the judging of a dispute by one or 
more impartial persons whose decision will be final and 
binding. The judges are called arbitrators or members 
of an arbitration board. The arbitrators are chosen by the 
parties to the dispute, or by some neutral agency desig- 
nated by them. The decision of the arbitrators is known 
as an award. Arbitration may be employed between 
individuals, groups, or nations, 

Commercial Arbitration is a process in which busi- 
ness organizations submit their disputes to one or more 
arbitrators selected to decide the controversy. Commer- 
cial arbitration has been practiced in England and in 
other European countries for many years. In the United 
States, the procedure has been recommended by trade 
associations and chambers of commerce. The American 
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Arbitration Association maintains panels of arbi 
The decisions of these panels have been enforced by ġe 
courts of many states. 

Industrial, or Labor, Arbitration is the settlement 4 


disputes between employers and labor. This kind 4 
arbitration may be either voluntary or compulsory, fy 
voluntary arbitration, manage:nent and labor ape ù 
submit the dispute to arbitration and to abide by úe 
award. In compulsory arbitratio, the government onis 


а dispute to be submitted io arbitration because ёе 
dispute affects the public interest. 

Most industrial disputes involve fixing wages, hows 
and conditions of labor. Arbitration is usually be 
quickest way of settling grievances and avoiding or ead 
ing costly strikes and lockouts 

The widest use of arbitration has been made in te 
railroad industry. Soon after the passage of the Int» 
state Commerce Act of 1887, Congress provided for te 
voluntary arbitration of disputes arising between the 
railroads and their workers. This policy was continued 
in the Railway Labor Acts of 1897, 1913, 1926, and 
1934. In other fields, the Secretary of Labor supervises 
efforts to secure voluntary arbitration of labor disputes 

Compulsory arbitration is usually ordered only айт 
voluntary methods have failed. Compulsory arbitrati 
originated in New Zealand and was practiced therefrom 
1894 to 1932. It has also been practiced in different 
parts of Australia since 1901. From 1916 to 1923, № 
way used it to settle industrial disputes. 

During both world wars, attempts were made to pe 
serve industrial peace in the United States. President 
Woodrow Wilson appointed the Mediation Commit 
sion of 1917 and the War Labor Board of 1918-1919 
The National Defense Mediation Board, which Pre 
dent Franklin D. Roosevelt appointed in 194% ie 
replaced a year later by the National War "e 
Board. This board, on which capital, labor, and 
public were represented, contained 12 regional б 

International Arbitration is (Пе settlement of 
putes which arise between two or more паа 
dispute is submitted to impartial judges, who are ¢ fiis 
because of their knowledge of international d 
These judges may be members of the Fanaa f 
of Arbitration or may be other individuals select da 
the purpose. The decision handed down by er 
is regarded as binding upon the nations concern 

International arbitration has been practiced sinc x 
days of the Greek city-states. During the К М 
period, the pope frequently served as v № 
settling the disputes of European monarchies. 4 Ж 
Treaty of 1794 and the Treaty of Ghent of 1 pe i 
vided means for arbitrating disputes among ue 7: 
Great Britain and the United States used arbitra 
settle the Alabama claims in 1871 and the we 
Controversy in 1892. All the powers joined in pro» 
the adoption of arbitration at the first er 
Conference in 1899. енш 


Related Articles in Wonrp Book include: 


Alabama (ship) International Relations. û 


Relations 


Algeciras Conference Labor (Everyday ^^ 
American Arbitration Line of Demarca 
Association Peace 


Railway Labor Act 


Bering Sea Controvers 
7 San Juan Islands 


Christ of the Andes 
Federal Mediation and 
Conciliation Service 


ARBOR DAY lay set apart for planting trees. 
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ept Alaska) and most provinces 
bor Day. The day is a legal holi- 
‹ | provinces. The Southern States 
at various times from December 
Arbor Day comes on March 7, 

st Luther Burbank. Most North- 
\pril or May. Pennsylvania has 
ing and a school Arbor Day in 
untries also have days or weeks 
planting is only the first step in 
bor Day for many communities 
Boy Scout groups often take the 
cting and tending the trees they 


. people in various lands have 
ious ceremonies. Some planted 
n were born. In the United States 
Birdsey G. Northrop (1817-1898), 
itor, urged people to plant trees to 
side. Many civic organizations set 
urches, schools, and hospitals, on 
d along highways. 
in Nebraska. J. Sterling Morton, a 
realized that trees would enrich 
moisture in it. Through his efforts, 
ct aside as Nebraska's first Arbor 
nment offered prizes to the groups 
› planted the most trees. On that 
fist day, the people planted more than a million trees. 
After Morton died. the Nebraska legislature changed 
the date of Arbor Day to his birthday, April 22, and 
made it a legal h 
Other states rec: 


day. 
rized the value of tree planting and 
began celebrating Arbor Day. In 1883, the American 
Forestry Congress passed a resolution promoting it. The 
National Education Association adopted a similar 
tsolution the next year. ELIZABETH HOUGH SECHRIST 
See also Morros, Јоллоѕ STERLING; NEBRASKA 
p Parks); Tre: (How to Plant a Tree); Tu В’ЗнЕ- 
T. 


7— —— FIRST ARBOR DAYS IN THE STATES — — 


o" 1887 Montana 1888 
M 1890 Nebraska 1872 
( Ens: 1906 Nevada 1887 
егы 1886 New Hampshire 1886 
S 1885 New Jersey 1884 
ксн 1886 New Mexico 1890 
Er 1901 New York 1889 
trict of Columbia 1920 North Carolina 1893 
E. 1886 North Dakota 1882 
Burr 1887 ^ Ohio 1882 
Idaho 1905 Oklahoma 1898 
Illinoi 1886 Oregon | 1889 
Indian 1887 Pennsylvania 1885 
Towa 1884 Rhode Island 1887 
Kans 1887 South Carolina 1898 
Eituc 1875 South Dakota 1884 
Ey 1886 Tennessee 1875 
o. 1888 Texas 1890 
Mary! 1887 Utah 1925 
M 1884 Vermont 1885 
jc usett 1886 Virginia 1892 
m 1885 Washington | 1894 
isin 1876 ^ West Virginia 1883 
COMM 1890 Wisconsin 1892 
B 1886 Wyoming 1888 


Arbor Day observonces in the United Stotes ond Conodo дет 
erally include programs in which students plont trees ond shrubs. 


ARBORETUM, aux boh REE tum, is an outdoor 
laboratory where trees, shrubs, and other woody plants 
are grown under natural conditions. The plants are 
arranged and labeled according to the family and the 
relationship to other plants of the same species. Most 
arboretums are open to the public, and have been the 
means of developing а м idespread appreciation of this 
kind of landscaped botanical garden. They have also 
increased the scientific methods of growing hardier and 
more beautiful trees and shrubs. 

Most arboretums have trial sections where experi- 
ments are made in raising new and rare plants There 
also may be sections devoted to vines and hedges, 
shade-loving plants, bog gardens, plants favored by 
birds, water gardens, nut groves, flowering shrubs and 
trees, and evergreens. 

The Morton Arboretum, t 
Arnold Arboretum, near Boston, are among the leading 
arboretums in the United States. J. J. Lrvisox 

See also GARDENING (Kinds); MICHIGAN (Interesting 
Places to Visit). № = 

ARBORVITAE, AHR bur VYE tee, the Latin for tree of 
life, is the popular name for a kind of cone-bearing 
evergreen tree and shrub found in north temperate re- 
gions. The name is thought to refer to the reputed 
medicinal properties of the resinous bark and twigs. In 
general, these trees resemble cypresses, and, like the 
Jatter, are much used in cemeteries. They have flattened 
branchlets, with small scalelike leaves overlapping like 
the shingles on a roof. The common arborvitae, or white 
cedar, is native to North America, where it grows to 
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near Chicago, and the 


Cornelia Clarke 
An Arborvitae Sprig forms an attractive, aromatic spray. It 
has flat, scalelike leaves and several small, uncovered buds. 


heights of 50 to 60 feet. In New England it is often 
planted for hedgerows. 

Scientific Classification. The arborvitae belongs to the 
family Cupressaceae. The common arborvitae is genus 
Thuja, species occidentalis; the western arborvitae is T. 
plicata. JOHN T. BUCHHOLZ 

See also CEDAR; CONE-BEARING TREES; CYPRESS. 

ARBUTUS, ahr BYOO tus, is the name given to а num- 
ber of evergreen plants of the heath family. Most of 
them are shrubs or tall trees. In eastern and central 
Canada and the United States, the best-known is the 
trailing arbutus. This is a creeping plant with shining 
evergreen leaves and fragrant white or pink flowers. In 
New England, the plant is commonly called mayflower. 
The Pilgrims are said to have given this name to it. Its 
existence in the eastern United States is seriously 
threatened by thoughtless pickers. "This is one of the 
native wild flowers that the Wild Flower Preservation 
Society of America is trying to save. The trailing arbutus 
is the provincial flower of Nova Scotia. 

Scientific Classification. The trailin 


to the family Ericaceae. It is cl 
species repens. 


g arbutus belongs 
assified as genus Epigaea, 
EARL L, CORE 
See also FLower (color picture, Flowers of the Wood- 
land). 
АКС, in geometry. See CIRCLE (Parts). 
ARC, ELECTRIC. See ELECTRIC Anc. 


ARC, JOAN OF. See JOAN or Anc, Sanr. 


ARC LIGHT 


High Intensity Carbon Arcs 
nearly equal the sun in brilliancy. 
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National Carbon Co,; 


Motion-Picture 
of carbon arc lamps, 
give the best color r 
use arc lights, right, 
arcs provide light in air beacons, 


Projection requires the use 
above, High intensity arcs 
eproductions. Studios also 
for stage lighting. Carbon 


ARC DE TRIOMPHE DE L’ETOILE stands 
of the wide, tree-lined aven: 
Paris. It stands in the Etoik 
meet. Its name means triw 
popularly called the Arch о/ 
the arch as a monument t 
Louis Philippe completed i: 
high and 146 feet wide, and 
feet wide. The inner walls 
Napoleon's generals and i 
François Thérése Chalgrin 
arch. Famous sculptor Francois Rude designed ‹ 
group of huge statues that adorns the outer walls 

The French made the grave of their Unknown Soldig 
beneath the arch after World War I. An eternal flame 
burns there in his honor. ALAN К, Lux 

See also Paris (picture, The Arc de Triomphe 
Коре, FRANÇOIS; UNKNOWN SOLDIER. 

ARC LIGHT is any lighting device in which a curent 
of electricity produces light by leaping across a gap in 
an electric circuit. The two ends of the gap in the сай 
are called poles or electrodes. The current flowing between 
the electrodes produces the ¢ c arc. It causes the ends 
of the electrodes to become extremely hot. These ends 
and the arc itself are intensely bright because of the 
heat produced. 

The electrodes of a typical 
rods, generally made of pure ‹ 
with various chemicals. The 
end of one electrode to th« 
causes them to turn to glow n z 
waste away. For this son sn automatic regulating 
mechanism is necessary to kecp the ends of the elec 
trodes always at the proper distance apart. Arc hi 
also have regulating devices to {cep the current flowing 
at a uniform rate. mul. 

Arc lights are used most where very bright lights 
required, as in searchlights and moving picture РЭК 
tors. Arc lights of special types аге made to DAC 
variety of purposes indoors. One type furnishes a fe 
cellent light for photography. Another type is UR 
health purposes as an additional source of the u 


at the hex 
called Champs Вуд = 
tar) at which 12 aye. 
al arch of the star, | 
tumph. Napoleon bez 
his troops in 1806, and 
1 1836. It stands 160 fe 
ias a central archway д 
w the names of 386 d 
f his triumphs. Је 
739-1811) designed 


c light are two pointed 
bon or of carbon mixed 
rrent leaping from the 
arby end of the other 
r vapor and gradually 


à 5 д А a „ type of arc 
violet rays present in sunlight. Still another kie bass 
is the mercury arc. One type of mercury arc 18 m 

= erHEW LUCKIE 
of modern fluorescent lamps. MATTISA 


See also Evecrric Anc; ELECTRIC LIGHT. 


Hedrich-Blessing 


far right, 


of arches held up on columns or 
thrust of each arch meets and 
the next arch in the series. There 
hind the arcade and а roof over 
in old monasteries used to walk 
their arcades. Sometimes the wall 
o the columns of the arcade, so 
ют to walk. These were called 
ircades. 
arcades as a part of their aque- 
heaters. The Colosseum in Rome 
has three arcades ıe above the other. The first and 
е inner court of the Palace of the 
arcaded. The Leaning Tower of 
arcades. In the Court of Lions in 
пайа, Spain, the graceful arches 
pillars. In the 1800's, glass-roofed 
shops were often called arcades, 
roof was curved. These still exist in 
c and America. 
LOISTER; CorossEuM; Dock (ріс- 
ER OF Pisa. 


ARCADE is à 
illas. The out 
xces the thru 
jally a passa: 
top. The пк 
for exercise throug 
was built very c 
that there was т 
ind arcades or и 
The Romans : 
ducts, palaces, ai 


second stories an 
Doges in Venice 
Pisa has six storit 
the Alhambra at í 
rest on white ma: 
walkways lined 
possibly because t 
some cities of Eur 
See also Авсн 
ture); LEANING 1‹ 
ARCADIA, ahr à 1 dih uh, was the name the ancient 
Greeks gave to the picturesque mountain region in the 
central part of the l'cloponnesus. Arcadia was a warlike 
state. It was allied with the Peloponnesian League in 
the 550's в.с., with Macedonia and Thebes in 370 B.C., 
and with the Achacan League in 235 в.с. After Ar- 
cadia fell to the Romans in 146 B.c., its soldiers served 
in the armies tha: helped extend the Roman Empire. 
The worship of the shepherd-god Pan began in Arcadia. 
Virgil and other Roman poets made the name a symbol 
for rustic simplici and happiness. A famous Renais- 
sance romance besed on this idea is Arcadia by Sir 
Philip Sidney зо PELOPONNESUS. С. Braprorp WELLES 
ARCADIUS. Scc BYZANTINE Empire (Growth). 
ARCARO, “EDDIE,” EDWARD (1916.  ), an 
American jockey, won his first race in 1932 at the age of 
15, He rode some 4,000 winners for purses totaling 
about $23,000,000, which set a world record. He be- 
came the first jockey to twice win “The Triple Crown 
of Racing”: the Ke ntucky Derby, Preakness, and Bel- 
Mont races. He won them riding Whirlaway in 1941 and 
Citation in 1948. Arcaro won the Kentucky Derby five 
times, He was elected to racing’s Hall of Fame in 1955. 
He was born in New port, Ky. RICHARD С. HACKENBERG 


BERNARD LEMANN 


Parts 
(labele 
(S) tot 


of an Arch. Wedge-shaped voussoirs or arch-stones 
Ч У) таке up the arch, rising from springers ог skewbacks 
of no, ће Keystone at the top (K).The crown (C) is the highest рат 
мее nee Its sides (H) are haunches. The span is the width be- 

п springers. The rise is the height from springer to keystone. 


A Modern Reinforced-Concrete Arch is offen 
used to support a bridge. This kind of arch does not 
have separate arch-stones, but the principle is the same. 


Wide World 


Jockey Eddie Arcaro Rode Over 4,000 Winners. 


ARCAS. See Bic AND Lrrrie Dirrrns; Вобтез 

ARCH is a structure built to support weight above an 
opening. It consists of wedge-shaped stones or other 
materials placed together to form a curved bridge. 
The downward pull of gravity on the wedge-shaped 
parts causes the sides of an arch to spread out. This 
outward force is called thrust. To make an arch se- 
cure, the thrust must be countered by heavy masses 
of masonry, called buttresses, or by other arches, as in an 
arcade. 

The semicircular arch is the most common form. 
Other types include the horseshoe and the /ancet, or 
pointed arch. The ancient Egyptians understood the 
principle of the arch. The Romans used arches exten- 
sively for city gates, bridges, aqueducts, and triumphal 
monuments. Later arches, such as the Arc de Triomphe 
in Paris, imitated Roman memorial arches. Gant K. Hersey 

Related Articles in WorLD Book include: 

Arc de Triomphe de l'Étoile Naples (picture) 1 
Architecture (picture, Roman Empire (color pic- 


Masonry Arch) ture, All Roads Led 
ә to Коше) 


Arcade Uc rn à 
Bridge (The Arch Principle) Valley Forge (picture) 
Intrados 4 у 

ARCH OF CONSTANTINE. See CONSTANTINE I, THE 
GREAT. 


ARCH OF TITUS. See Trrus (emperor). 
ARCH OF TRAJAN. See TRAJAN. 


Horseshoe Arch 


i 


Lancet Arch 
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Robert Woods Bilsa Coll; Cong 2 
Peruvian Indians Made This Gold Mask in th 


A Lamp of the Early Christian Era Comes from Egy 


Chase Manhattan Bank Money Museum 
The Shekel of Israel Dates from About 140 B.C, 


Keystone View 


An Egyptian Tomb of 2000 B.C. Held This Ship Model, 


о Natural History Museum 


ARCHAEOLOGY 


Searching for the Unwritten Record of Ancient Times, men 
have made discoveries throughout the world that tell us about the past, 


Малино Conege, Caton, NY; 


Stone Tool Was Found in England. - 


ARCHAEOLOGY, Анк kee i HL oh jih, 
is the study of ancient buildings, tools, 


and other objects as a way of learning 
about the past. Archaeologists work like 
detectives, and treat the things they 
find as clues to the lives of the people 


who made and used them. Archaeolo- 
gists may make exciting new discoveries, 
such as an Egyptian tomb filled with 
gold. But a few grains of hardened corn 
from a buried cave in New Mexico may 
reveal even more about early man. 

Before scientists learned to estimate 
how long mankind has existed, archae- 
ologists tried mainly to fill in gaps in the 
history of civilizations. Since the late 
1800's, however, archaeologists have 
worked more to learn about prchistoric 
peoples. These peoples had no writing. 
But, through thousands of ycars, they 
laid the foundations of present-day 
civilization. 

One way of understanding the ar- 
chaeologists’ task is to imagine what 
would happen to our houses and the 
things we use if they were abandoned 
for any length of time. Objects of wood 
and cloth would crumble, and houses : 
would gradually fall apart. More durable belongings 
such as knife blades or bicycle frames, would lie scattered 
among the ruins. Any archacologist of the future who 
wanted to know about our life would have to do thre 
things: (1) find where our houses stood and salvage what 
ever he could, (2) figure out the age of these remains 
and (3) reconstruct our way of life from what he found. E 

The archaeologist must go through the same bs 
steps in trying to learn about people, whether they n 
thousands of years ago or in more recent times. In i 
cases, he needs the help of many kinds of aci 
Geologists tell him about the earth at different pere 
Botanists trace ancient plant life. Zoologists iden \ 
animals. Petrologists and mineralogists supply 1P We 
tion about stones and minerals used for implements ‘dl 
weapons. Chemists and physicists help discover be 
things were made of and contribute new methods um 
ing and preserving archaeological finds, ог e 

Archaeology is usually considered a branch 0 а the 
pology, and other branches of this science also © the 
archaeologist, Physical anthropologists E. ud 
races of early men from parts of their skeletons. m 
or social, anthropologists help figure out the E 
beliefs, social organization, and other customs 
historic peoples. See ANTHROPOLOGY. 


Finding and Gathering Materials 


Three Lions 


Such as tools, coins, equipment, and potsherds, or frag- 
ments of broken pottery. Such objects are called artifacts. 
This word comes from the Latin words ars (art) and 
factus (made). It means that the object was made by 
man, not by nature. 
locating the Site. Some archaeological sites are easy 
to find, because they lie above ground. But most sites 
have been hidden below the surface by the weather 
and by years of neglect. Many such sites come to light 
entirely by chance. Natural causes, such as a river erod- 
ing its banks, may reveal ancient remains. After a severe 
drought in the winter of 1853-1854, the level of Lake 
Zurich in Switzerland fell so low that the foundation 
Posts of prehistoric lake dwellings were revealed for the 
"E time in thousands of years. Men going about their 
aily tasks—plowing, digging foundations, or making 
toads—sometimes find buried objects. Londoners came 
ue ancient Roman walls when they cleaned up after 
© German air raids of World War II. 
site ne the archaeologist may set out deliberately to find 
rel $ he needs to fill in gaps in his knowledge. He may 
Y оп early writings, such as the Bible. The works of 
Omer led Heinrich Schliemann to the site of Troy. 
кеу the archaeologist depends оп scientific and 
mea, cal. aids, One of the most important of these 
an 100 із aerial photography. Photographs taken from 
aoe sometimes show traces of buried structures 
el not visible at ground level. For example, an 
gree: photo of a cornfield may show a line of taller, 
ner corn extending straight across the field. To the 
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archacologist, this means that men once dug a ditch 
there. The ditch has filled up, but the soil covering it is 
still more fertile than the surrounding land. Aerial 
photography has helped archacologists discover ancient 
fields in Great Britain, irrigation canals in Mesopo- 
tamia, and Etruscan cities in Italy 

After a site has been found, the archacologist can 
often locate buried objects with a resistivity survey. Such 
a survey is made by passing an electric current through 
the ground to measure the electrical resistance of the 
soil, which is affected by moisture (see Erecrric Cur- 
RENT). The stones of ancient buildings contain less 
moisture than the surrounding earth, and raise the 
electrical resistance. But walls or posts collect moisture 
and lower the resistance. Soil analysis may detect the 
sites of settlements of people who left no durable re- 
mains. This is because human refuse increases the 
phosphate content of the soil. 

Excavating, or digging, involves two tasks. The 
archaeologist must (1) determine the layout, or over-all 
plan, of a site at each stage of the area's history; and 
(2) establish a chronology, or time sequence, of the things 
he finds. 

'The archaeologist traces the horizontal limits of a 
site by cutting trial trenches. Several of these shallow 
cuts will indicate how far out the site extends. Next, he 
determines the vertical limits by sinking trial shafts. 
These deep excavations show how far down a site goes. 
If people have lived in one place for a long time, their 
remains may form several different strata, or levels of 
occupation. For example, archaeologists have traced at 
least seven cities on the site of Troy (see Troy [The Troy 
of Archaeology]). The archaeologist removes these vari- 
ous layers one by one, until he has stripped a site down 
to untouched soil. If a site is large, he may excavate 
only selected areas in a “punchboard” pattern. 

Digging techniques depend partly on the stage of 
civilization of the people being studied, and partly on 
the climate and soil. The brick and stone buildings of 
advanced peoples offer fewer digging problems than 
the wooden buildings of more primitive folk. Hard 
metal, pottery, and baked clay last a long time. But the 
archaeologist must look hard to find traces of wooden 
handles, door frames, and plows. A dry climate, such 
as that of Egypt, keeps objects from decaying. — 

Even with durable objects and a favorable climate, 
the archaeologist cannot start digging up several acres 
with power shovels. The clay walls of ancient buildings 
often look like the earth around them. Many objects 
are so fragile that a careless nudge may break them. 
Men must dig slowly with small hoes, and the archae- 
ologist must be ready to stop them at once if they un- 
cover anything that looks like an artifact. Often the 
archaeologist does the rest of the digging himself, some- 
times with a penknife. He watches constantly for the 
slightest impression or stain that may indicate a van- 
ished piece of cloth or wood. Excavators at the royal 
cemetery of Ur, in present-day Iraq, saw two holes in 
the earth. Acting on a hunch, they poured plaster of 
Paris into the holes. After the plaster had hardened, they 
dug around it and found they had made a perfect cast 
of a harp. The wooden body of the harp had long since 
disappeared, leaving only an empty space. 


593 


ARCHAEOLOGY to have been made more recently than à clumsy, 


shaped one. Stratigraphy gives more conclusive e 

Recording and Preserving. The archaeologist must This method is used When cavation reveals seve 
keep careful records, especially for a site that was inhab- different layers of occupati Archaeologists can ш 
ited over a long period of time. This is because he must ally assume that objects fo in the lower layers a» 
often dig away all traces of what he finds in the upper older than those in the upper layers, 
layers before he can investigate the lower ones. Trained Objects can also be dated in relation to а know 
surveyors plot all finds on a map. Photographs are sequence in nature. Palyno makes use of fossi] 
essential, because few witnesses can visit a site while the pollen. Scientists know that kinds of trees in varî 
archaeologist is digging. Excavators also collect samples parts of the world have chanced through thousand 
of soils and remains of plants and animals found at the years. If archaeologists find potsherds or flint tools 
site. In order to have a complete record of important deposits that also contain a сгмаіп type of tree polle: 
carvings or inscriptions, the archaeologist may take a they can date the remains in relation to general periods 


or impression with liquid latex. The latex of forest history. Archaeolc $ can sometimes deter 


sque E 
oes into a rubber sheet that preserves every detail mine which bones at a site are older than others 
of the surface. checking their fluorine content. which increases with 
Fragile objects must often be specially treated to keep time (see FLUORINE). 
them from falling apart. 'The archaeologist may protect Absolute Chronology determines the age of an object 
an object at the site by coating it with wax and muslin. іп relation to known dates. This is easy to do with his 
Unbaked clay tablets found in Mesopotamia usually toric sites, because the people knew how to write and 
soften in the soil, and must be baked immediately upon left inscriptions, coins, and documents. The task be 
finding or they will crumble. Archaeologists often send сотеѕ harder with prehistoric sites, where the people 
fragile objects, still covered by the surrounding material, had no writing. One method, called cross-dating, traces 
to a museum for special treatment by experts. the links between prehistoric peoples and the civilized 
: communities with which they traded. For instance 
Dating Materials 3 " 1 aon 
archaeologists have found Egyptian pottery in Minoan 
The archaeologist can tell the age of an object fairly tombs. They know the dat« f the Egyptian objects, 
easily if a site falls within the period of recorded history, апа can assume that the Minoan tomb and its contens 
roughly the last 5,000 years in those parts of the world belong to the same general period. 
with the oldest civilizations. If the find dates back to For prehistoric peoples who lived in remote lands ot 
prehistoric times, he must often rely on scientific means т early times, archaeologisis often use some form d 
to learn how old it is. geochronology, which includes ai! forms of absolute dating 
Relative Chronology indicates the age of finds in based on climatic changes and other natural event 
relation either to each other or to events in nature. — Dendrochronology, or tree-ring ting, is based on the 
Typology studies objects by types. Tools, weapons, orna- fact that a new growth ring арргагѕ on a tree every ус 


ments, and even decorative patterns develop and Weather and other climatic conditions affect the rings 
change. For example, craftsmen through the years im- in the same way throughout « region (see TREE (tia 
prove Objects to make them more useful. An archae- gram, Tree Rings Tell a St |). By starting with @ 
ologist can usually consider an efficient, well-shaped ax known date in an area, scientists can work out a “master 


Н. Broussard, Photo Researchers 


Deep-Sea Divers explore underw 
many Greek and Roman ships whose 


ater. Divers in the Mediterranean Sea have found 
cargoes have added knowledge of ancient times. 


Radiocarbon Dating helps archaeologists. A scientist burns 


"yo th 
reducing it to carbon, and measures its radioactivity in a kind ее, 


4 of Geiger counter, 
Yale University News Bureau 
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key” of tree rings for that region, extending back 2,000 
er more years. An arc haeologist can match these rings 
with those in wooden beams found in an ancient house, 
nd learn when the dwelling was built. Another method 
makes use of varves annual layers of silt deposited by 
melting waters of retreating glaciers. Individual layers 
yary in a uniform way, and archaeologists have worked 
out a time scale that goes back 12,000 years. 

Probably the most useful system of absolute dating 
fot prehistoric sites is based on radiocarbon, or carbon 14. 
Living organisms absorb radiocarbon from the atmos- 
phere. After they die, the carbon disintegrates at a 
known rate. By measuring the amount remaining in a 
sample of organic material, such as charcoal or bone, 
archaeologists can determine how long ago the plant 
or animal died. Sec RADIOCARBON. 


Interpreting Materials 


After the archacologist has gathered his materials 
and estimated their age, he tries to determine what they 
mean in terms of the people who made them. If he 
finds an ancient hoe, for example, he can be fairly sure 
that the people knew how to farm. One of the most 
valuable aids in interpreting finds is the study of primi- 
tive peoples of today. A people such as the Australian 
Aborigines may still use objects of a kind found else- 
where only in ancient graves. 

‚ Some persons claim that archaeology gives a one- 
sided view of the past, because it deals only with mate- 
rial things. This is not true, because the activities and 
thoughts of people arc closely related to the objects they 
use. Suppose an archaeologist is studying the remains 
ofan ancient stone temple. He can easily see what mate- 
tials the people used and what architectural principles 
they understood. But he can also learn other things. If 
the temple is large, the archaeologist may assume that 
the community was also large. Carefully quarried stone 
arranged in a planned form indicates that the people 
had some knowledge of mathematics. Elaborate carv- 
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ings or paintings on the temples show that the people 
had a sense of beauty, and that the community included 
a separate group of craftsmen. 


History 


Beginnings. The idea of learning about early times 
from material remains is comparatively recent. The 
first widespread interest in this method of learning about 
the past began during the late 1400's. The Renaissance 
brought a revival of interest in the glories of ancient 
Greece and Rome, and caused men to try to find re- 
mains of classical art. At the same time, the growth of 
independent nations stimulated a patriotic interest in 
national antiquities, At first, men sought only unusual 
and beautiful treasures. The diggers they employed 
kept no records, and threw away ordinary objects. 
Wealthy men thus acquired such sculptured master- 
pieces as the Laocoón, the Venus d Medici, and the 
Farnese Bull. Early excavations at Pompeii, first dis- 
covered in 1748, were conducted in the same way. In 
1812, Lord Elgin carried off to England most of the 
sculptured friezes from the Parthenon in Athens. 

The 1800's brought a more scientific approach to 
archaeology. In 1832, the Danish scholar C. J. Thomsen 
worked out the so-called Three Ages system, based on 
stratigraphical findings of tools in various layers. This 
system showed that ancient peoples usually made ob- 
jects first of stone (the Stone Age), then of bronze (the 
Bronze Age), and finally of iron (the Iron Age). Begin- 
ning in the 1830's, Jacques Boucher de Perthes, a 
French archaeologist, wrote several books to prove that 
man had existed during the Ice Age, which probably 
began about a million years ago. But scientists did not 
accept the idea of how immensely long human pre- 
history must have been until Charles R. Darwin pub- 
lished The Origin of Species in 1859. His book especially 
stimulated prehistoric archaeology. 


Fairchild Aerial Surveys, Inc. 
remains, Here the lines of a 
f ancient earthworks. 


helped discover unsuspected 


hy h 
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sunken trench in an English 


sk of the archaeologist. Maps and records are 
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e is an important ta: 


Surveying the Sit "hen he area to be excavate dab 


especially necessary 


Chicago Natural History Museum 


American Museum of Natural History 


Archaeology Today requires teamwork, and the solitary digger 
is no longer common. Here technicians unwrap a Peruvian mummy. 


RED-LETTER DATES IN ARCHAEOLOGY 


1748 Italian farmers discovered the site of Pompeii. 

1797 John Frere found flint implements at Hoxne, Eng- 
land, and reported that they belonged to a period 
“beyond that of the present world.” 

1799 A French officer found the Rosetta Stone near the 
Rosetta mouth of the Nile River. 

1842 Paul Émile Botta began excavations at Nineveh and 
Khorsabad. 

1853-1854 A drought revealed Swiss lake villages dating 
back at least 5,000 years. 

1871 Heinrich Schliemann found the site of Troy. 

1875 German archaeologists cleared the sacred grove at 
Olympia, Greece. 

1875-1879 Prehistoric wall paintings found in a cave at 
Altamira, Spain, showed the beauty of ancient 
cave art. 

1876 Schliemann discovered royal tombs and other re- 
mains of Greck Bronze Age civilization at Mycenac. 

1891 Eugéne Dubois unearthed remains of Java Man, 
one of the earliest types of fossil men. 

1894 Sir Flinders Petrie excavated the predynastic 
cemetery at Naqada, Egypt. 

1899-1914 Excavations by Robert Koldewey and Walter 
Andrae in ancient Babylon set new standards of 
thoroughness in archaeology. 

1900 Sir Arthur Evans began clearing Knossos, capital 
of the Minoan civilization of Crete. 

1921 Daya Ram Sahni excavated at Hara 
the earliest civilization of India. 

1922 Howard Carter and Lord Carnarvon created 
world-wide interest in archaeology when they found 
King Tutankhamon’s tomb. ` 

1925 Flint points found at Folsom, N.M. 
men lived in America thousands of y. 

1926 Leonard Woolley uncovered the г 
at Ur in Iraq. 

1928 Excavations at Anyang revealed Chinese w 
dating back to the 1500's в.с. 

1939 Basil Brown discovered the remains of an Anglo- 


Saxon ship filled with treasure at Sutton Hoo 
"ngland. d 


1947 Arab shepherds found the Dead Se 
cave near Jericho. 

1951 Kathleen Kenyon led excay. 
proved it to be one of the old. 
munities. 

1958 Coal miners in Italy found the skeleton of Oreo- 
pithecus, the oldest manlike creature yet known, 
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ppa, revealing 


› Showed that 
ears ago. 
oyal cemetery 


riting 


а Scrolls in a 


ations at Jericho that 
est known settled com- 


New discoveries stimulated archaeologists, - 
many of them still dug mainly to find treasures The 
Rosetta Stone, discovered in 1799 during Napols 
campaign in Egypt, provided the key to the langue 
of ancient Egypt. With this stone, the French къ 
Jean Frangois Champollion in 1822 solved the prob 
lem of how to read hieroglyphic writing. Another 
French archaeologist, Auguste Mariette, excavat 
more than 30 major Egyptian sites between 1850 
1881. Sir Flinders Petrie brought a new sd 
spirit to Egyptology, or the archaeological study 
ancient Egypt. He was one of the first to dig carefull 
for all remains, not just the spectacular finds, 

In the middle 1800’s, several scholars, including 
Georg Grotefend of Germany and Sir Henry Rawlins 
of England, deciphered the cuneiform writing of ancien 
Mesopotamia. Their work added new meaning to the 
discoveries of Paul Emile Botta of France, who, in 184 
uncovered the palace of the Assyrian king Sargon II at 
Khorsabad. Sir Austen Layard of England made dix 
coveries at Nimrud and elsewhere in the 1840's that in 
cluded huge winged bulls and many relief sculptures 
More knowledge of the ancient Sumerians was unco 
ered by the French archaeologist Ernest de Sarzec, wh 
excavated the Sumerian city of Lagash between 1877 
and 1900. EL. 

The discovery of ancient lake dwellings in Switzer 
land, and caves in southern France and northern Spin. 
revealed new evidence of Stone Age men in Europe 
Scholars such as Gabriel de Mortillet of France and 
Lane-Fox Pitt Rivers of England urged the importance 
of scientific excavation. Heinrich Schliemann of kc 
many and Sir Arthur Evans of England nre 
Aegean civilization with careful attention to ] 
and made accurate records of their finds. m 

The 1900's brought a spread of archaeologics f 
tivity throughout the world. Scientists found TA 
the Old Stone Age in many parts of Africa anoi " 
The fall of the Ottoman Empire (now Turkey) т S 
1920's made it easier to explore the Middle ў? 
Leonard Woolley of England and others f he ode 
mendous progress in discovering the origins 0 ко 
civilizations, those of Sumer and Akkad. er A 
tions shed new light on the Hittites of -€— in de 
Czech scholar, Friedrich Hrozny, «ces Sea 
ciphering Hittite writing in 1924. The know 
Scrolls, found in 1947, provided the oldes 
Bible manuscripts. „Ж pde 

Other inv Dub explored the beginning sit 
“cradleland” civilizations of India and China. 


areas in CF 
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ved to be s 
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. Ti газ preserved ^, 

oldest carpet in the world. The rug was р! 2. America 
ria. Discoveries di emen! 

А d ^ achiev 

contributed new knowledge about the and their а" 
of the Aztec, Inca, and Maya posed. cd the 
cestors. Other finds proved that men had те ch 


7 „extinct animals, 
Western Hemisphere while now-extinct 2 
as mastodons, still roamed there. 


Careers in Archaeology 


кетей! 1 

Requirements, Probably the basic e ja 

a person who plans to become an aud helps b 

appreciation of form and style. This abi * differt 
archaeologist distinguish the products 


periods and cultures. Another important quality, his- 
torical insight, helps the archaeologist re-create and 
interpret the lives of peoples who lived long ago. Ar- 
chaeology also requires unusual ability to concentrate 
on details. Although the archaeologist must avoid be- 
coming lost in small items, he must remember that an 
apparently trivial clue may provide the answer to a 


major puzzle of man’s early history. 
Training. Students who wish to become archaeolo- 
gists usually major in anthropology in college. Under- 


graduate training includes the study of languages, his- 
tory, and anthropology, and such sciences as botany, 
geology, and zoology. Field trips provide practical ex- 
perience in excavation. Archaeologists who continue 
with graduate training select a geographic area of spe- 
cialty, such as North America or the Middle East. 
Opportunities. Archaeology provides careers in four 
main fields: museum work, government service, teaching, and 
writing. Museums offer interesting opportunities to edu- 
cate the public, to conserve and restore excavated ob- 
jects, and to conduct research. National governments 
usually have special branches concerned with archaeo- 
logical remains of the nation. These agencies include 
the National Park Service in the United States Depart- 
ment of the Interior, the National Parks Board in the 
Canadian Department of Northern Affairs and Na- 
tional Resources. and the Ancient Monuments Inspec- 
torate and the Royal Commissions on Historical Monu- 
ments in Great Britain. Several universities and colleges 
have teaching and research positions in archaeology. 
Many sponsor ficld expeditions to other countries. The 
growth of wide public interest in archaeology has 
opened a large field of writing for books, magazines, 
radio, and television. GRAHAME CLARK 


Related Articles. Хес How Ancient Man Lived in the 
ANTHROPOLOGY section of the READING AND STUDY 
Gume. See also the list of Archaeologists in the BioGRA- 
PHY section of the Guine. See also the following articles: 
Anthropology Prehistoric Animal 
Civilization Prehistoric Man 


Ovtline 
- Finding and Gathering Materials 
А. Locating the Site 
Excavating 
* Dating Materials 
. Relative Chronology 
Interpreting Materials 
istory 
* Careers in Archaeology 


C. Recording and 
Preserving 


B. Absolute Chronology 


Questions 


What is the purpose of archaeology? : 
fmit Egypt a good place to look for archaeological 
ue] famous discovery made it possible to read the 
"roglyphic writing of Egypt? Why was this important? 

© found the site of Troy? What helped him find it? 
icine does the composition of the human body help the 

acologist locate ancient settlements? s 

OW do other scientists help the archaeologist? 

isco W does the archaeologist use aerial photography to 
Ver buried structures? 

of an ‘at can we learn about the activities and thoughts 

temp], ent people from studying the remains of their 
ples and carvings? 

tell Ex does the study of tree rings and fossil tree pollen 

Out the dates of objects? $ 
today? kind of careers are open to an archaeologist 


hi 


ARCHERFISH 


ARCHAEOPTERYX, anr ke AHP tur thks, was a 
primitive animal that lived probably about 125,000,000 
years ago. It had teeth like a reptile and small wings 
with fingers on them. It could not flap its wings, but it 
could climb trees and glide from one tree to another 
The name means ancient one with wings. The archacop- 
teryx was the ancestor of many birds. 

See also Prentsroric ANIMAL (color picture). 

ARCHAEORNIS. See Fossi. (picture, One of the 
Earliest Birds). 

ARCHANGEL, АНКА алуу jul, officially ARKHAN- 
GELSK, ur KAHN guly' sk (pop. 256,000), is the largest 
far-northern city in the world. It is only about 100 miles 
below the Arctic Circle in Russia, where the Dvina 
River flows into the White Sea. For location, see Rus- 
sta (color map). 

Archangel is a center for the lumber industry and an 
important port, even though the harbor is frozen from 
November through May, and icebreakers must be used. 
The city exports lumber, resin, turpentine, and furs. 
It also has rope mills, tanneries, and fish processing 
plants. A railroad connects it with other Russian cities 
in the south. 

Archangel was founded in 1583 as .Novo-Aholmogory. 
Its Cathedral of the Archangel Michael was built be- 
tween 1685 and 1699. The city declined during the 
1700's and 18007, but regained importance after the 
railroad was built in 1897. During World War II, Arch- 
angel was an important northern port for receiving sup- 

lies from the Allies. THEODORE SHARAD 
: ARCHANGEL is a chief angel or a leader among the 
angels. In the Bible, nine ranks of heavenly beings have 
been counted. Angels are the lowest, and archangels 
are just above. The two highest are cherubim and sera- 
phim. Archangels are mentioned in I Thess. 4:16 and 
Jude 9. There is а special church festival for the arch- 
angel Michael. See also ANGEL; GABRIEL; MICHAEL, 
: RAPHAEL. FULTON J. SHEEN 
SAT НОВ ja the chief bishop or prelate of a reli- 
ious province. The title was first used in the A.D. 300's 
to distinguish the bishops in large cities from those of 
small churches. There are archbishops in the Roman 
Catholic, the Anglican, and the Eastern. Orthodox 
churches. In the Roman Catholic Church, the arch- 
bishop of the Roman province is the Pope. The highest 
prelate in the Church of England is the Archbishop of 
pr Reed Catholic Church has 26 archdioceses, or 
divisions, in the United States. An archbishop а іп 
B FULTON J. SHEEN and MERVIN MONROE DEEMS 
rcd ы Е etl or; BISHOP; METROPOLITAN. 

ARCHEGONIUM. Sec FERN; Moss (Growth). à 

ARCHEOZOIC ERA. See Gerotocy (Outline of 
E Se See SAGITTARIUS 

. See . 

ARCHERFISH is a small East Indian fish that shoots 
drops of water from its mouth into the air with great 
force. It aims at insects above the water. When hit, the 
insects fall to the surface, where the fish eats them. 


lassification. The archerfish belongs to the 


Scientific C t 1 T à 
i 7 classified as genus Toxotes, spe 
family usd B) LEONARD P. вант 


ies jaculator. : 
¢ Soe also Fis (picture, Unusual Fishes). 
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Stringing the Bow, left, is the first step in shooting. Note that 
the lower tip of the bow is placed on the shoe, not on the ground. 
Next, the archer nocks, or notches, an arrow, Then he takes his 


ARCHERY is the sport of shooting with a bow and 
arrows. Bows and arrows rank among man’s oldest 
weapons. Prehistoric men hunted with bows and arrows 
more than 8,000 years ago. Some primitive tribes still 
depend for food on game killed with bows and arrows. 

The bow also ranks among man’s most important 

inventions, because it gave him a weapon with which 
he could kill with accuracy at a distance. Troops 
armed with bows helped establish the empire of ancient 
Egypt. Conquerors such as Attila the Hun and Genghis 
Khan depended on skilled bowmen. In one of the last 
major battles fought with the bow, the deadly skill of 
English longbowmen defeated the French in the Battle 
Agincourt in 1415. 
Today, the bow serves chiefly as a sporting weapon 
for target shooting and hunting. Every year, between 
1,500,000 and 4,000,000 Americans and Canadians 
take part in archery. Many archers enjoy making their 
own bows, arrows, and other archery equipment. 


Archery Equipment 


Bows. Two main kinds of bows are used in archery: 
(1) the straight bow patterned after the famed English 
longbow, and (2) the recurved bow fashioned like those 
of ancient Turkish design. The length of the bow de- 
pends on the needs of the archer. The average length is 
5 feet 6 inches. The string side of a bow is called the 
belly, and the other side is the back. 

Wood is the most common material used to make 
bows. Fine grained, flexible woods such as lemonwood, 
Osage orange, yew, or hickory are used. Bows may also 
be made of such materials as bamboo, tubular steel, 
and molded fiber glass. Bows made of a single piece of 
wood are known as self bows. Those made of two or 
more pieces of wood laminated, or glued together, are 
called backed bows. Recurved bows are usually lamina- 
tions reinforced with fiber glass. 

Bowstrings may be made of linen, Fortisan, or Dacron 
cords. The strings have an extra wrapping opposite 
the handle of the bow to give protection at the nocking 

point, or place where the notch of an arrow fits. Each 
end of the string has a loop that fits into a notch in 
each tip of the bow when the bow is strung. Archers 
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stonce, feet comfortably apart, at right angles to the torget. 
The archer now draws the arrow back to the anchor point, wit 
his forefinger just below his chin or alongside his mouth, He sims 


usually put wax on their bowsirings to protect them 
The draw weight, or weight, of a bow is the number of 
pounds of force needed to pull the bow a given distance 
such as the length of an arrow. Ап example would be 
40 pounds at 28 inches. Some bows have weights he 
more than 60 pounds. Beginners should choose a simpl, 
lightweight self bow. Boys can pull bows with wei = 
of 20 to 35 pounds. Girls can handle bows with weights 
of 15 to 30 pounds. . " 
Bows should be kept unstrung when not in use, # 


should be hung from a peg or placed on a rack. They 
must also be protected from moisture. | Мое. 

Arrows may Бе made of wood. aluminum v 
molded fiber glass. They have three main parts: M к 
point, called a pile, usually made of metal; (2) the shaft 


and (3) the shaftment, or back end of the arrow. a 
end has a nock, or notch, that fits over the bowsting 
and three feathers called vanes that give er me 
accuracy in flight. One feather, called the cock d f 
is set at right angles to the nock. Arrows UU 
fetched, or feathered, with turkey feathers. Fea 
made of plastic are also used. 

Arrows range in length from about 24 to 2 
One way of determining the correct length to W vith an 
hold an arrow against the chest and reach out W mi 
arm. The arrow should extend just beyond e^ r field 
tips. Wood arrows are best for beginners, and fo 
shooting and hunting. X 

Archers usually carry their arrows in a ho 
а quiver. The quiver may be fastened to t di 
strapped on the back. Arrows should be store m 
to keep them straight and to protect the ather ot 

Other Archery Equipment includes à pr 
plastic arm guard worn on the wrist of the bow shen the 
hand that holds the bow. It protects the wrist Y e 
bowstring snaps back after being released. e +. 
wear а leather tab, or shooting glove, to P" 
fingers that draw back the bowstring. 


8 inches 
se js 0 


Jder calle 
he belt of 
na rack 


How to Shoot . 
chnique 


: ing t€ 
All forms of archery use one basic shooting о stands 


E à F; yw t 
It includes knowing how to string a bow, oe 
and how to draw, aim, and release an arrow. 


Y y by Woodcraft Equipment Co. 
by wing a sight, as in these pictures, or by sighting ot 
з point on the target or by estimation. Finally, he 
оой, letting the bowstring roll off his fingers. 


Stringing a Bow. Slip one loop in the bowstring over 
а bow tip and slide it toward the middle of the bow 
intil the other loop can be put over the other bow tip. 
Brace the lower ! tip under the arch of your right 
»t with the loop at this end of the bowstring securely 
n its notch. Now isp the bow in the middle, back 
fide toward you, with your right hand. Use your left 
і to push the loop out along the bow until it 
Sips into the notch at the other bow tip. 

Stance. Stand а right (90°) angle to the target, 
with the feet spread comfortably for good balance. The 
body and shoulders should line up with the intended 
light of the arrow. Hold the bow in the natural V 
: «med by the index finger and thumb of the bow hand. 

he pressure, when the bowstring is pulled, should 
come in the Г, not the heel of the hand. 
erint or notching the arrow, is the next step. 
iom ow horizontally and put the arrow on the 
ring with the cock feather up. The arrow should ride 
dong the left side of the bow, and form a right angle 
to the bow and the string. à 
kem Th х Grasp the bowstring with the first three 
d he E а string should rest at about the first joints 
ba ET The arrow should be between the first 
Кайшп and ingers. Now swing the bow to a vertical 
Bn E extend the bow arm directly toward the 
manh t T the arm bent slightly at the elbow. The 
is aie should come from the shoulder and back 

$. Draw the string back, with the elbow of the 


PARTS OF THE BOW AND ARROW 


Lower Limb 


ARROW 


Vanes 
L Го Feather 
=. 


Pile, or Point 


t 
Nock 


Archery Targets hove o gold center encircled by red, bive, 
black, ond white rings thet count in order 9, 7, $, 3, ond 1 


drawing arm at shoulder level, until the string 
alongside the nose and chin. The fingers of the 
hand should rest along the jaw, with the forefinger at 
the corner of the mouth or just below the chin. This is 
called the anchor point. It should be the same with every 
shot and should be held until the arrow is released 

Aiming involves estimating the distance to the target 
and lining up the arrow with the target. The farther 
the target is, the higher the arrow must be shot 
to reach it. Some archers use a sight fastened to the back 
of the bow. Others aim over the point of the arrow at a 
point just below the spot they want to hit This method 
is called point-of-aim. In a third method, called instine- 
tive, the archer focuses his eyes on the target and shoots 
by instinct. Instinctive shooting is most often used for 
field shooting and hunting 

Releasing. After drawing and aiming, release the 
arrow by relaxing the fingers and letting the string roll 
off them. The hand will move backward along the jaw 
Never snap the fingers to release the arrow The distance 
a bow can shoot an arrow is c alled its cast 


Forms of Archery 


Target Shooting Contests are held under the rules of 


the National Archery Association, founded in 1879 


The archers shoot at butts, or woven straw mats covered 


awing 


Back 


Upper Limb 


иу Nocking Point 


STRAIGHT BOW 


RECURVED BOW 
F Upper Limb 


Lower Limb 
zem 
Recurve Handle 
NU Bowstring Nock 
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Short Bow 


Bows and Arrows rank among man's oldest weapons. Pre- 
historic man shot game with bows and arrows, Many types of 
bows were developed, including the short bow and the English 
longbow. The crossbow was invented in the Middle Ages. 


Longbow Crossbow 


with a target 48 inches in diameter. The target is divid- 
ed into five circles of color, éach of which counts for 
a different score. These colors, and their scores, from 
the center out are: gold, 9; red, 7; blue, 5; black, 3; 
and white, 1. The number of shots allowed each archer 
is called a round, and there are several kinds of rounds. 
In the American round, archers each shoot 30 arrows at 
60, 50, and 40 yards. In the York round, archers shoot 
72 arrows at 100 yards, 48 arrows at 8o yards, and 24 
arrows at 60 yards. The National round, for women, is 
48 arrows at 80 yards and 24 arrows at 60 yards. The 
Columbia round, also for women, is 24 arrows each at 50, 
40, and 30 yards. Junior American and Columbia 
rounds are held for boys and girls. The Junior American 
round is 30 arrows each at 50, 40, and 30 yards; and the 
Junior Columbia round is 24 arrows each at distances of 
40, 30, and 20 yards. 

Field Shooting Contests are held under the rules of 
the National Field Archery Association, founded in 
1938. Field shooting, called a field round, is patterned 
after hunting. Fourteen black and white butts are 
placed around a special course laid out in woodland ог 
open areas. The diameters of the butts vary in size from 
6 to 24 inches, and the distance from the shooting point 
to the butt is unknown to the archer. The archer shoots 
four arrows at each butt and scores 5 for a center hit or 
3 for a hit outside the center. 

Bow Hunting has become one of the most popular 
forms of archery. Deer rank as the favorite game 
hunted by archers, but bow hunters also go after bear, 
mountain lions, and small game such as rabbits, Many 
states have special seasons for bow hunters. Archers who 
hunt usually use heavier bows than the bows used for 
target shooting. In addition to hunting game, some 
archers shoot fish with bows and arrows. A line is tied 
to the arrow so the archer can pull in the fish, 

Flight Shooting is a form of archery in which the 

archers try only for distance. They use special bows and 
lightweight arrows. In regular flight shooting, the 
archers stand to shoot. But in freestyle flight shooting, 
the archers lie on their backs with the bow strapped to 
their feet. This allows the archer to use both hands to 
draw the bow. Bows with a weight of up to 200 pounds 
are used. Archers can shoot arrows more than 700 yards 
in this fashion. A Turkish sultan is said to have shot a 
flight arrow a distance of 972 yards in 1798. Sir Robert 
Ainslie, the English ambassador to the sultan’s court, 
reported witnessing the event. 
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The Crossbow is a special (ype of archery мард 
invented in medieval times. It consists of a short, power. 
ful bow fastened horizontally across the end of a woode 
stock shaped much like those used on rifles, The amw 
lies in a groove in the stock. The bowstring is draws 
back behind a catch and is released by squeezing a 
trigger. See CROSSBOW. HELENE B, Hea 

See also INDIAN, AMERICAN (picture, Indian Bow 
and Arrows). 

ARCHES NATIONAL MONUMENT lies near Moab 
in eastern Utah. It contains unusual rock formatio 
caused by erosion. They take the form of gigantk 
arches, windows, and towers. lis Landscape Arch is the 
longest natural bridge in the world. It has a 201-04 
span. The 34,250-acre monument was established by 
the U.S. Congress in 1929. C. LANGDON Wim 

ARCHIBALD, SIR ADAMS GEORGE, See Manrrons 
(Famous Manitobans). 

ARCHIMEDEAN, днк kih ME dee un, SCREW, ade 
vice for raising water, consists of a screw snugly fitted 
within a cylindrical case. The lower end of the device 
is placed in the water. The upper end has а handle by 
which the apparatus may be turned. Water is raised 
from one spiral of the screw to the next until it flows 
out the upper end. This device was used in the Nile 
Valley for draining and irrigating land. Some scholar 
believe it was invented by Archimedes. See als 
ARCHIMEDES, J. L. Мем 

ARCHIMEDES, днк kih ME deez (2872-212 вс) à 
Greek mathematician and inventor, made discoveries 
basic to science today. Although his inventions =: 
great practical value, he considered mathematics 18 


real work. He looked on inventing as play. 


dle 
The Archimedean Screw raises water as da e 
is turned, The water flows from one spiral of the 
to the next, and finally comes out the upper ene 


Archie 
ditch ito 
os be? 
the furrows of a cotton field. Т 


used in the Nile Valley for thousand Camera Pre 


His Discoveries. Аг himedes discovered the laws of 
leys. He made the boast, “Give me 
and I will move the earth!” His 
xes capable of moving heavy loads. 
de it possible for men to move the largest ship 
m a dock to the sea by using ropes and pulleys. 
He discovered the principle of specific gravity, that a 
displaces an amount of water equal to its own 
see GRAVITY, SPECIFIC). According to a legend, 
‚ the king of Syracuse, Sicily, where Archimedes 
ved, commanded him to find out if the royal crown 
was made of pure gold. Archimedes noticed one day 


lever and of p 
ace to stand ‹ 
Jevices led to mac 


while bathing that when he lowered his body into a 

tub, water spilled over the sides. He knew that a 
rown of gold and some lighter metal would be bulkier 
than one of pure gold. It would displace more water 

n an equal amount of pure gold. Using the new 
rinciple, he tested the crown and found that it was 
made of impure gold. From this principle, he also 
deduced the principle of buoyancy: the loss in weight 


of a submerged body is equal to the weight of water 
displaced (see HYDROSTATICS). 

Archimedes wrote many brilliant essays on almost all 
mathematical subjects then known. He showed that 
the value of pi is between 3+ and 31$ (see CIRCLE 
[The Search for Pi]. He calculated the number of 
grains of sand which would fill the universe, to show 
that big numbers could be written and used. It was 
not known until 1908 how very close he came to in- 
venting calculus (see CALCULUS). 

He invented the Archimedean screw, used to draw 
water from ships and to raise water to irrigate fields (see 
ARCHIMEDEAN Sci. w). He designed catapults that held 


Bettmann Archive 


Archimedes Made Many Great Mathematical Discoveries. 


back the Romans for three years in their siege of Syra- 
cuse. He invented grappling hooks that smashed Ro- 
man ships, and designed mirrors that focused the sun's 
rays on attacking ships and set the ships on fire 

His Life. Archimedes was born in the Greek colony 
of Syracuse, Sicily. He studied at Alexandria, Egypt, 
but spent the rest of his life in Sicily. When the Romans 
captured Syracuse, Marcellus, the Roman commander, 
ordered his soldiers not to harm Archimedes. It is said 
that a soldier found him in his study, drawing geometric 
designs in the sand. Archimedes told him not to spoil 
the diagram. The soldier, not recognizing him and 
insulted at the order, killed Archimedes. Another ac- 
count is that a soldier killed Archimedes, thinking his 
gold instruments were a treasure. Marcellus built a 
tomb for Archimedes. Рипллр $. Jones 

ARCHIMEDES’ PRINCIPLE. See GRAVITY, Spt 

ARCHIPELAGO, AHR kih PEL uh goh, is a G 
word that means chief sea. The term now applies to any 
broad expanse of water that contains a large number of 
islands, and, often, it is used for the islands themselves. 
The best-known examples are the Malay and Lofoten 


archipelagos. W. Ermer EKBLAW 
ARCHIPENKO, aum chee PEN koh, ALEXANDER 


(1887- ), a Ukrainian sculptor, worked out his own 
interpretations of cubism. Called sculptopeintures, they 
are reliefs, generally made of either carved and painted 
plaster or contrasting metals. A typical example is 
The Metal Lady (1923) in the Yale Art Gallery. At his 
best, Archipenko's style was a vigorous abstraction of 
natural forms into elegant contrasts of convex and con- 
cave planes. He was born in Kiev. CnarLes Seymour, Jn. 
ARCHITECT OF THE CAPITOL. See CAPITOL. 
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ARCHITECTURE 


Thomas Airviews 


ARCHITECTURE, АНК kih TEK ture, is the science and 
art of making buildings useful and beautiful. It is a 
science because the architect must understand the ma- 
terials and the equipment that go into buildings. It is 
an art because the architect considers shapes, colors, and 
relationships that make a building pleasing to the eye 
as well as а comfortable place in which to live and 
work. The word architecture is also used to include all 


those buildings of all ages which architects haveplanned 
and built. 


What Good Architecture Means 


People spend a large part of their lives in buildings. 
They eat and sleep and relax in houses. They are edu- 
cated in schools, they worship in churches, and they 
buy their food and clothing in stores. Many of them 
earn their living in office buildings and factories. There- 
fore, architecture has a direct influence on the comfort 
and pleasure of every man, woman, and child. It is of 
even greater importance to the community. 

It takes more than good architecture to make an 
attractive community. The architect can only design 
the buildings, and see that they are built according to 
plan. The question of what is built, and how and where 
is usually decided by the people. It is their responsibil- 
ity, therefore, to see that communities are well-planned 
It is not enough that an individual building should be 
comfortable and pleasant. It should be adapted to the 
climate in which it is located. Buildings designed for 
the cool upper peninsula of Michigan, 
would be found uncomfortable in the wa 
Georgia. 

А building should also be in harmony with its sur- 
roundings. Even the most attractive factory or office 
building might be out of place in a residential district, 
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for example, 
rm climate of 


For this reason, many com 
which tell exactly where ! 
may or may not be built 

An architect must consid: 
he will work. These vary gre 
from age to age. Today th« 
standard materials of bygon 

-wood, stone, marble, and | 
concrete, and building glass 
greatly through the centurie 
in which new, creative worl 
also periods when architect 
imitate the work of earlier | 


Earliest Forms of 


The architecture of most o 
sources far back in three place 
the valleys of the Tigris and | 
potamia, and the Nile Valle 

Toward the close of the N 
B.C., the peoples of the Med 
huts, tombs, and temples built 
stones. There were some atten 
the use of carving and rude = 
Examples include the great 
some of the cone-shaped tow« 
early stone buildings in Spai 

Egyptian Architecture. T 
even the palaces, were made | 
brick, and mud plaster. The 
ably built of the same materi 
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cliffs that frame the Nile Valley. The great bx 
which date from about 1500 to 1200 B.C., are ES 
amples of heavy stone construction, even by mo 
standards. Outstanding are the temples at Karnak ar 
Luxor. Over a thousand y earlier they had used st 
for the royal tombs, the greatest of which is the fa 
Great Pyramid. Tombs and temples were very imp 
to the Egyptians, who were constantly concerned d 
life after death. Their tombs were elaborately e 
and painted to represent all the pleasures and e 
of life so that the spirits of the dead might enjoy ! nok 
selves. See Есурт, Амстемт (color picture, The Temp 
of Amon-Re); PYRAMIDS. fen wet 
Babylonian and Assyrian Architecture. N m of 
compelled to build with clay on the wide, flat nm 
Mesopotamia and in parts of Syria where there W p: " 
Wood or stone. They used clay on a reed баша ly 
form oval, circular, or curved-roof huts. Those Y e 


excellence seldom achieved in the rest 
Next came buildings of unbaked or sun-d 
made of clay and straw. Walls built of such ple fro 
had to be thick to carry weight and not to crum d vals 
dampness. Some Mesopotamian buildings Ni de 
that were thirty feet thick. Long narrow M уш 
rule, and openings were small, because good ма. from 
roofing was difficult to get. Decorative effect са 
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anels in the wall, painted plaster wall covering, and 
aes Later, baked glazed tile was used. It was often 
modeled and colored. h 

The use of bricks in building made possible the use 
of the arch and its companion, the vault. This proved 
to be one of the most important discoveries in architec- 
ture. People were now able to build a permanent and 
fireproof roof over their drains, halls, and tombs. See 
ARCH; VAULT. 5 

The arch also gave a characteristic form to city and 
palace gates. These were often decorated with great 
figures of winged bulls flanking the passage. Cities were 
frequently at war, and for protection the buildings were 
usually built close to each other in as small an area as 
possible. In addition, strong, thick walls were built 
around them. Temples and palaces were often com- 
bined. Window openings were useless since the walls 
were so thick. 

Buildings were always of one story, lighted through 
holes in the roof. There was, however, one exception to 
this rule. It probably came about because of the impor- 
tance given to the planets and stars in the religion of 
the valley dwellers, Since the heavens were believed to 
be the abode of the gods, places raised above the flat 
valley became sacred—like the High Place in the Bible. 
In the valley, such elevations had to be artificially con- 
structed. Great solid pyramids of sun-dried bricks were 
erected as temples. People climbed these by means of 
steep outside staircases. These artificial hills, or ziggu- 
rats, were built in stages growing gradually smaller 
toward the top. There the shrine of the chief god was 
placed. The great ziggurat in Babylon was about six 
hundred feet high, built on a base sixty feet high. Each 
of its many terraces was sacred to a different god, and 
cach was painted a different color. 

Minoan Architecture. The cultures of the Nile Valley 
and western Asia grew very slowly. But on the island of 
Crete an advanced civilization developed at an early 
period. This is called the Minoan civilization, Some- 
times it is also known as the Aegean civilization. There, 
over a period of 600 or 700 years—ending about 1200- 
1000 B.C.—cities were built and the people enjoyed a 
high standard of living. Palaces with large ceremonial 
courts and richly decorated living quarters have been 
found among the ruins. F. ragments of ancient plumbing 
systems also have been unearthed. A new architectural 
form was developed on Crete. This was based on wooden 
columns which had the narrow end at the bottom. 'The 
tops, or capitals, of these columns were wide-spreading. 
The walls of Minoan buildings were decorated with 
lifelike frescoes of fish, foliage, animals, and people. 

Toward the end of the Minoan period, new peoples 

from the north moved into the Mediterranean area, 
where they mixed with the earlier peoples. They added 
new architectural ideas to the ones that they found. In 
their palaces are the decorative forms of the Minoans, 
but the plans of the buildings differ from those of. earlier 
Cretan architecture. Their buildings made use of Courts, 
surrounded by rows of columns, and had guarded gate- 
Ways, a main room with a hearth, and Separate quarters 
for women. This architecture is usually called Mycenae- 
ап, and is the type described in the famous Greek 
epics, the Iliad and the Odyssey. 
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Greek Architecture. The architecture of Europe and 
America owes a great debt to Greece. The Greek ui, 
tect was never satisfied with merely copying what bad 
gone before. He was always seeking improvemeny 
Greek architecture reached its highest point during te 
half century from 450 to 400 r.c. It had begun to tite 
definite form about two hundred years earlier, It сь 
tinued to be important down to about 100 в.с, wis 
Greece was overwhelmed by Rome. 

The forms of the greatest Greek architecture developed 
from many sources. The temple shape grew out of the 
old heroic megaron. This was the central room of th 
chiefs house. It had a hearth and was surrounded bya 
colonnaded porch. The columns were borrowed from 
earlier Cretan ideas, but the Greeks made them moe 
important. The earliest columns, all of which have now 
been destroyed, carried beams and roof-eaves of wood 
Later the wood was partially protected by coverings d 
decorated baked clay, called terra cotta. Later still te 
beams and eaves cornice (together called the etalle 
ture) were made entirely of marble or other stone bet 
their wooden origin can be traced in the forms carved 
in the stone. 

Greek houses were generally simple. Many of thes 
were built around a small court, which sometimes had 
colonnaded porches. But the greatest of Greek building 
were erected on a hill in Athens, called the Acropolis 
The temples of the Parthenon and the Erechtheum wee 
built in this sacred area, which was entered through ã 
magnificent gateway. There were other fine example 
in such religious and festival centers as Olympia, Delphi 
and Eleusis. Greek architects were particularly inte 
ested also in building market places or town d 
(agoras), the public buildings which surrounded them 
and large open-air theaters and stadiums. " 

Three systems of columns and the entablature 3 
carried were developed by the Greeks. These ‘a 
known as the Doric, Ionic, and Corinthian Orde 
COLUMN). These forms were so beautiful that archi ы 
through the ages have copied or modified паса 
the distinguishing mark of Greck architecture w vi 
the orders themselves. It was the imagination 
which the Greek architects used them. m 

Roman Architecture. The Etruscansin mod ee 
had become expert in the use of the arch before ye on 
of Rome. Roman architecture became du 
after Rome had conquered all Italy. Then the ws 
took over and further developed the Etruscan 
the arch and vault. n$ 

In the century from 133 в.с. to 31 В.С. the par 
began to use stone and brick vaults with wo , 
skill. The further development of vault forms ing ft 
the best Roman architecture during the ee In 
hundred years, until the fall of Rome in AP. 4 
other respects, Roman architecture was large 
on Greek inspiration. ut à 

ШОКЕ matte it possible for the Romans pyu in 
roof over wide spaces without interior suppor | stone’ 
the arch they could build with bricks and eee e 
held together by cement. They also used E ia 
tensively. All these were easier to hand ot EgyP 0 
enormous stone slabs used by the architects ү: еб № 
the marble and wood beams used by the pride 
mans used great arches in their I. 
Their large public baths had vaults whic 


POST AND LINTEL 


WOOD TRUSS 


The Post and Lintel. This principle was used by the early 
fgyplions, Assyrians, and Greeks. It is the simplest device for 
holding up the roofs of buildings. 


times over one hundred feet high. One of the greatest 
uses of the vault is in the Pantheon in Rome. The 
building is covered by a huge dome, over 140 feet both 
in diameter and in height. But the use of great arches 
required enormously heavy walls. As a result, Roman 
building gave more of an effect of massiveness than of 
grace. It was the interiors that were interesting in Roman 
mie. ре the exteriors were the outstanding 
in Greece. 
pee decoration also contrasted with the Greek. 
portrayed nature more exactly, but it lacked the deli- 
BE Greek work. It had great variety, but 
an architect, like the Greek architect, par- 
Ан * to build great public buildings. Among 
E "a! ing examples are the Pantheon, the Colos- 
* EM great public baths, and the imperial forums 
A ~ architect, however, developed another 
E B This was a quiet, functional, and 
rn-looking type of design. It was used for 
wa à E houses, shops, and similar buildings 
Е m style was also frequently used in the 
oda E ouses or villas which were a feature of 
E я xcellent examples of this latter type can 
E a ruins of such cities as Ostia, Pompeii, and 
= Architecture. When Rome fell in A.D. 476, 
ены рап a the Roman empire was little affected. 
ron m onstantinople (now Istanbul), built on 
eüpire sur; E Greek city of Byzantium. This 
east of the ihe or over one thousand years in the area 
Ёш, Eo Sea and south of the Black Sea. The 
is BR 0 architecture developed in this region. 
on buildin E on Roman architecture, and partly 
m CH ethods of the Near East. Both influences 
Ede m its use of brick and of vaults. Greek 
conti in the use of mosaics and painting also 
à luted to its development. 
с E е feature of Byzantine architecture 
mm use of domes. Byzantine architects went 
discovered th е Roman builders in using them. They 
‘ ngular E a dome could be supported by placing 
es Es constructions of stone or brick at 
артат, А a square building. This device is called 
in the great a outstanding example of its use 1s found 
urch of Saint Sophia in Istanbul. 


The Wood Truss consists of on orron 

\ gement of triongles This 
permits the roofs to slope downward from their ridgepoles, 
and makes И possible for rain to run off eosily. ; 
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The Masonry Arch carries the weight of the roofs and domes 
outward to the walls of buildings. By using this principle, the 
architects of the Middle Ages were able to plon for lorge, deor 
spaces unobstructed by pillars. 


Other distinctive features of Byzantine architecture 
are an elaborate use of marbles and mosaics on the 
interiors, and of stone carved into lacelike patterns. 
Byzantine architecture inspired most of the architecture 
of the Balkans and of eastern Europe during the Middle 
Ages. It also contributed largely to the development of 
Russian and Islamic architecture. See BYZANTINE ART; 
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Architecture of the Middle Ages 


The Development of European Architecture. When 
the barbarians conquered Rome in 476, Roman build- 
ing ability and planning were gradually forgotten. The 
new masters of Rome tried to imitate Roman grandeur 
in their palaces and churches, but conditions and tastes 
were different. Christianity and a growing feudal society 
changed architecture. Monasteries were very important 
among these new influences. 

Romanesque Architecture. By the goo’s the monas- 
tery had become an elaborate combination of structures. 
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It included a cloister or arcaded walk for the monks, 
dormitories or sleeping places, refectories or dining halls, 
and a church. Near by there were such minor buildings 
as workhouses, guesthouses, and a hospital. 

The kind of architecture developed by the monks was 
at first a crude copy of Roman architecture. This style 
is called Romanesque. It was based largely on low, wide 
arches, thick walls, and heavy supports, all of which 
were made necessary originally by the builders’ lack 
of skill. А 

Тһе first Romanesque buildings were roofed with 
wood. The monastery architects attempted to substitute 
masonry vaults for the wooden ceilings after disastrous 
fires destroyed many churches and their treasures. 

Romanesque builders struggled successfully to roof 
their buildings with stone all through the eleventh cen- 
tury and the early part of the twelfth. A satisfactory 
method came only with the gradual development of the 
ribbed vault and the pointed arch—developments that 
marked the birth of the Gothic style of architecture. See 
ROMANESQUE ARCHITECTURE. 

Gothic Architecture. A change had come over Eu- 
rope by the middle of the twelfth century. This was 
caused by the growth of towns, the increase in com- 
merce, the Crusades, and the development of peace and 
centralized government. There was a new feeling of 
security. One of the world’s greatest architectures flow- 
ered from this. It is called the Gothic. 

This architecture united two ideas. One is the use of 
the ribbed vault and the pointed arch. The other is the 
flying buttress, which permits almost unlimited height 
combined with great lightness. Gothic architecture de- 
veloped almost completely in the century from 1150 
to 1250. The magnificent cathedrals of Paris, Chartres, 
Amiens, and Reims were built during that period. See 
CATHEDRAL; GOTHIC Авт. 

Other building of the time also changed. Houses be- 
came more livable, with larger windows. But glass for 
windows was little used except in the churches. The old 
barbaric castles gave way to more comfortable palaces. 
Some attention was paid to sanitation. Handsome mar- 
ket halls, guild halls, and city halls decorated the town 
Squares. It was only on the barons’ estates that the 
primitive huts of feudal retainers were unchanged. In 
these, conditions of the worst sort existed, and people 
lived in filth and poverty. 

Renaissance Architecture, Italy was rich in the re- 
mains of Roman architecture. A study of this during 
the 1400's formed the basis for a new style of architec- 
e е. It was an attempt to adapt the 
beauty of ancient Roman architecture to modern needs. 

1 the designers modified more than 
they copied. As a result, the styles of Renaissance archi- 
tecture differed greatly in various parts of Europe. Renais- 
sance architecture in France was applied to great 
Palaces and cháteaux such as the Louvre in Paris and 
the cháteau at Blois. In England it was successfully used 
in great manor houses and in many churches. An out- 
standing example is St. Paul's Cathedral in London, 
Many buildings of colonial America were examples of 
late Renaissance architecture. Among them are Wash- 
ington's home at Mount Vernon near Alexandria, Va. 
and Independence Hall in Philadelphia, Е 
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By the sixteenth century in Italy, a new kind of 
tecture called High Renaissance had developed, 
was distinguished by largeness, regularity, formalis 
wide interiors, and simple detail. Domes were sed is 
nearly all the larger churches. St. Peter’s in 
though not completed until the seventeenth century, ё 
typical. 

Architecture from 1600 to 1900 


The seventeenth century was the era of discovery заў 
conquest. It brought wealth to Europe, led to wars, and 
produced a feeling of excitement and instability, Af 
these influences expressed themselves in a new style of 
architecture which is called Baroque. The зоа 
classic forms—the Greek orders of architecture, and 
Roman moldings, arches, and vaults—continued tobe 
the bases on which architects elaborated. But the spirit 
was different. In this new style, there seemed to be aa 
effort to surprise and to astonish, 

The eighteenth century was the century of rase 
and of the individual. Great palaces gave way to smaller 
houses. There was a new stucly of convenience in the 
planning of buildings. In the later eighteenth century, 
people began to believe that the city as a whole should 
become a work of art. There should be carefully de 
signed squares and avenues which would create dii 
beauty. They would also furnish routes for the heavily 
increased traffic. The new science of city planning grew 
out of this belief. See Crry PLANNING. К 

New kinds of buildings were erected іп the nineteenth 
century. New developments in science brought about 
rapid growth in engineering technique. This soon IF 
fluenced all types of design. In the first half of e 
tury, ancient Greek and Roman forms were again к 
successfully in modified form. Later in the century, 2 
ever, there was a careless imitation of bygone sty 
which were not suited to the new age. a 

The growth of industrialism brought wealth to 1 A 
class of people, and among them there was ЕТ. 
wider knowledge of the architecture of other lan a 
periods. But often the newly rich insisted on | 
that knowledge badly. The exteriors and intero dd 
details, and the new forms of engineering We E. 
in many of their buildings had nothing to do wil 
other. 

This period did bring about an attack on sep 
of better interior planning. This was caused o (ing 
for economy and by the fact that many of the WU 
were entirely new in type. In many БШШШ Н ў 
necessary to plan for large numbers of реор com in 
tion, problems of lighting, ventilation, and 0 tifi 
such structures as schools were considered scien 
for the first time. 

Architecture in America. Before the chief 
settlers there was little native American are But 
except in the great empires to the wer Incas 
achievements of the Aztecs, the Mayas, an 
were outstanding. See Azrkc; Inca; MAYA ез is found 

Along the eastern coast of the United pm vial, ТЁ 
а typical architecture which is called d Jate Re™ 
architectural style was a modified form of the in 
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кише popular from colony to colony in America. 
There arc three well-defined types of Colonial archi- 
кше in America; the New England, the Dutch Co- 


шейш! of the middle colonies, and Southern Colonial. In 
stion to the influence of the native lands from which 
фе builders came, architecture was affected by variety 
4 dimate and of available building materials. 


The early English settlers in the northern colonies 
fund plenty of wood. They made extensive use of it 


а their houses. The climate was severe. They built 
their houses compactly with small windows and fairly 
аЛ rooms so that they could heat them easily. The 
eatbuildings were often connected with the dwelling, 
br case in taking care of the stock in winter. 

The architecture of the middle colonies was affected 
ty Dutch and Swedish influences as well as by English. 
The Dutch built many brick houses in the towns of New 


York. But in the country both wood and rough stone 
were used. The houses had one or two stories and were 
ually rectangular 
The milder climate farther south, as well as a dif- 
fence in the kind of settlers, produced Southern Co- 
Хоја! architecture. The English settlers there modeled 
tir plantation houses after the great manor houses 
sf England. Some houses were built with brick, but 
wood was the common material. The rooms of southern 
houses were much larger than those in the houses far- 
ther north. Later, these southern houses usually had 
feerous porches to allow outdoor living and to keep 
the sun off the windows. Many of them had columns 
‘ems the front. These were often two stories high. See 
OOLONAL ArcHrrecrure; Міѕѕѕәррі (Stately Old 
Homes); Утвстил (Famous Homes). 
Hipped roofs and tall windows show the influence of 
the French settlers in the early Mississippi Valley 
ts, especially in New Orleans. The Spanish 
used low, one-story buildings erected around 
àn enclosed patio in the missions and houses of the 
Southwest; these were often surrounded by a cloister to 
ft protection from the burning sun. In the mission 
durches the builders tried to imitate the baroque 
Е ез of Spain and Mexico. Features of the pueblos 
the American Indian have been adapted in the archi- 
Коше of the Southwest, See PUEBLO INDIANS. 


Twentieth-Century Architecture 


New techniques in engineering and mass production 
Ne given the architect many new materials with 
ae pon work, and new skills in using them. New effects 
E with glass, metals, plastics, plywood, and 


There are certain principles that are common to 
t twentieth-century architecture: 


y The building materials used and the engineering 
2 те „that are followed determine the design. 
3) The ЕСУ is the main factor in planning. 
0D € keynote is simplicity and clarity. 
*coration and pleasing effect grow naturally out 
imaging ing as a whole. Good proportion and the 
M use of the right basic materials, rather than 
» Produce the best effect. 


и of these principles has given rise to the new 
tect nal Style of modern architecture. The archi- 
Special tne, concerns himself as never before with the 

nds of his age, He is interested in community 
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structures, civic design, housing devel eni 
new schools. He is also concerned with a new freedom 
of family life which is reflected in the plans of the best 
modern houses. 

Types of Building Today 

Dwellings. Homes today are of three types: single- 
family houses, duplex houses, and apartment houses. 
In all of these, modern ideas of comfort and efficiency 
have affected the layout. Rooms are fewer, but langer 
and more carefully . Windows are bigger and 
the whole effect both inside and out is freer and more 
open. Many architectural styles have been adapted to 
cach of these types. In most communities there are pri- 
vate home and apartment houses built in American Co- 
lonial or French Renaissance or Spanish styles, One 
also finds many houses built in the International Style 
of architecture in certain sections of the United States. 
The confusion and inharmonious effect which make 
many communities ugly are the result of this careless 
and thoughtless mixture. 

Apartment houses are merely collections of individual 
dwellings, and usually are so designed. City apart- 
ment-house design is at its best only when large arcas 
are treated at one time. All the space can then be ar- 
ranged so as to give the greatest possible amount of 
light and air to the buildings. Playgrounds and garden 
space can also be provided even in the midst of cities. 

Educational Buildings. Schools must be designed to 
furnish healthful and stimulating conditions. They 
should also provide surroundings which the child will 
enjoy. New educational ideas are constantly modifying 
school building needs. The rooms should be large, light, 
and sunny, with the smallest amount of fixed furniture. 
There should be a close connection between the school- 
rooms and the outdoors. School buildings must also 
have the right kind of assembly and club rooms. Gym- 
nasiums and auditoriums are often large and expensive. 
In many towns these are arranged so that they can be 
used in the evenings for all kinds of community 
activities. En. 

College buildings are more specialized in character. 
The technical problems of designing them are compli- 
cated and new. lt is increasingly difficult to force 
modern scientific laboratories into an ancient pattern. 
Many architects are convinced that buildings for the 
complex university education of the twentieth century 
will never fit happily into the Gothic style of Oxford 


11 . * 
диде for Industry. Architecture has achieved 
some of its greatest successes in the design of factories 
and powerhouses. The development of mass-production 
methods requires that efficient factories be designed 
around production methods. Different kinds of build- 
ings are designed for various special types of industry. 

The comfort and the happiness of the workers are 
considered in all modern industrial buildings. Maxi- 
mum light is essential. Ample locker rooms, lunch- 
rooms, and other employee spaces are provided. An 
effort is made to achieve the simplest kind of con- 
struction, so that the view will not be obstructed. New 

ЧОЛО building in concrete, welded steel, and 
ша wood create variety. The modern factory 


521 


The Skyscraper Towers in the Air Piling Many Feet 
of Floor Space on Each Square Foot of Land 


STRUCTURAL 
WORK 


SURFACING 


FINISHED 
PORTION 


Ne 


NO CORNICES 
NECESSARY 


The Use of Steel Skeletons has increased the structural 
efficiency of buildings. Modern skyscrapers are made strong 
by their steel frameworks, rather than by their walls. The walls 
are merely hung on the framework, to enclose the buildings 
and give them a finished appearance. 


may be a building of great beauty, rather than a blot 
on the landscape like many nineteenth-century plants. 
Business and Commercial Buildings. Business firms 
demand office space for their great armies of professional 
workers. The modern office building is the architect’s 
answer to this demand. Basic requirements call for an 
attractive and well-designed entrance, 
areas of well-lighted floor Space. Effici 
stairs and elevators connect the office 
entrance. The architect must take care not to waste 
space since land in the center of cities is expensive, 
The elevator and skeleton-steel-frame construction 
were developed in the later nineteenth century. The 
entire building weight rested not on the walls (which 
became mere protective Screens) but on Strong steel 
columns. These developments permitted the construc- 
tion of office buildings of almost any height. Thus the 
skyscraper, a typical American building, came into be- 
ing. It made the most efficient use of expensive land. It 
allowed a close grouping of all the business interests 
of a community at the same time. It became evident 
by 1915, however, that uncontrolled construction of 
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and for large 
ent corridors, 
floors with the 


skyscrapers made city centers too crowded, Th 
and surrounding buildings were deprived of pms, 
light and air, and land value was forced ever high 
Many cities passed zoning laws which limited the б> 
the height, and the size of buildings. : 

Another development of modern commerce а È 
great department store. Wide selling floors ate om 
nected by batteries of elevators and escalators, Thee 
are skillfully combined with elaborate mechanical ету 
ices and areas for storage, wrapping, and offices, 

Transportation Buildings. Entirely new problems а» 
presented by railroad stations, bus stations, airport 
garages, and service stations. Each is part of the m 
chine age. Modern architecture has applied to ead 
the use of new materials in new designs, The w 
of the building materials or the architectural style ofa 
bygone age seems nowhere more out of place than i 
such buildings. 

Government Buildings. Buildings for governmes 
are a symbol of the power of the people. They shoul! 
give a feeling that they are permanent. It is right tow 
rich materials in government buildings and to buil 
on a large scale, although in other cases this might b 
wasteful. 

The design of such a building demands the highes 
type of architecture. A knowledge of the different 
between economy and cheapness is essential. The ae 
rect placing of a public building alone is a probleme 
the greatest importance. It must become the true cent 
of the area that it serves. A 

Religious Buildings. Places of worship are associati 
with old architectural styles in the minds of many p 
ple. Yet the people who built the great Romanesqu 
and Gothic churches were the modern builders of thee 
day. Many of the most advanced building technique 
of the Middle Ages were developed in church const 
tion. It is often claimed that the vitality of that ® 
lies in the close relationship between the E 
and the era that produced it. If this is true, the Г B 
for any religious body today should be as moder 
their time as were the medieval buildings. m 

Such a statement may also be made of M 
The idea of permanence is better expressed IY du 
plicity of design and by using modern "T р. 
by imitating the monuments of the past. Wat 
morials like the great pyramids of Egypt and рете 
ington Monument in Washington, D.C., are o dile 
of almost purely geometric shape. They have d ondi 
rate decoration. They rely on purity of shapes йй 
nity of material for their impressiveness. See МЕ) 


Oriental Architecture ! 
> up of pale 


Indian Architecture is largely made ishly can 
temples, and mosques. The temples are lay Rid) 
Tall, solid towers crown gateways an 


temples are cut out of the solid rock, a$ 
cave temples of Elephanta. After the ative Pal! 
quered India, mosques became very decor qan 


s А д i етсе 3 
were fitted with delicate marble carving. Pi High domê 
Т 


lar. 


picture, The Taj Mahal); ‘Tay MAHAL. 
Chinese Architecture differs entirely 


ARCHITECTURAL TERMS 


Abacus, the topmost part of the head or capital of a 
column; on it the beams or entablature (see below) are 
supported. : d 

Ambulatory, a passage for walking; especially a passage 
behind the altar of a < hurch. 

Apse, a recess or alcove, usually curved, at the end of 
фе central aisle of a church. 

Architrave, the lowest part of an entablature; the beam 
or girder bridging the space between the columns. 

Capital, the spreading shape or form at the top of a 
column. It is often decorated, and is designed to give a 
broad flat base on which the beams or entablature are 
carried. 

Coryatid, а draped female figure used as a column. 

Chevet, the entire castern or altar end of a church, 
especially when rounded or many-sided, and particularly 
in French Gothic churches. 

Coffer, a recessed panel in a ceiling or vault. 

Colonnade, a continuous row of columns carrying 
beams or an entablature. 

Corbel, a small projecting bracket. This is often dec- 
orated and is used to support projecting cornices, mold- 
ings, and balconies. 

Cornice, the top part of an entablature; the front of 
the projecting eaves of a roof. 

Crocket, in Gothic architecture, a projecting, curled- 
over leaf ornament. It is used to decorate the edges, of 
spires or gables. 

Cupola, any circular, square, or polygonal structure 
rising from the center of a roof or dome. See CUPOLA. 

Dentils, small, projecting, closely spaced, rectangular 
blocks, placed in horizontal rows and used to decorate 
cornices, 

Dormer, a structure projecting from a sloping roof, 
containing a vertical window, and giving more space 
within the building. 
po one of the horizontal pieces of stone in a col- 

n; also, a circular wall carrying a dóme. 

E a convex band, sometimes decorated, be- 
€ abacus of the capital of a column. 

Engaged Column, a column partly recessed in a wall or 
Мег, or a part of a wall or pier giving that effect. 
Em, the structure that rests on the top of the 
io [pts a sn; it consists of three parts. From top 
Eius o: ese are the cornice, the frieze, and the ar- 

‚ See COLUMN. 

Entasis, the slightly curved upward taper of a column. 

Façade, the main or front entrance of a building. 
куды, а form of richly decorated vault, in English 
ula "s architecture. The vault, rising in sweeping 
si rms from the supports, resembles a spreading 


eius the arrangement of windows in a building. 
e à projecting, decorative top to a spire or gable. 
d se на, а decoration of small up-and-down grooves set 
н нев especially when used to decorate columns. 
the ЧЫП. Buttress, а sloping arch or half arch between 
mass of S or piers of a building and a heavy vertical 
from then sonrys designed to take any sidewise strains 
Bteater y wall to the buttress. It made thinner walls and 
i T window space possible. 
this xn the flat, middle band of an entablature. Since 
cul often decorated with sculpture, any long, nar- 
Ptured band is often called a frieze. 


9 H 
fa the edge created at the intersection of two vault 


Ke: ; 
is fee one; the topmost central stone of an arch. This 
аз the ji: rojecting and decorated. It is so called because, 

St stone placed, it “locks” the entire arch. 


Lantern, a structure to admit light. It has windows or 
arches, rises above a dome, and is designed to furnish 
a decorative crown as well as to admit light. 

peg oo beam or girder spanning the space 

Loggia, a roofed-over space open to the outside air on 
one or more sides. 

_Megaron, the central room with a hearth, used as a 
kitchen and living room in a Homeric Greek house; 
similar to the Roman atrium. See ATRIUM. 

Metope, in a Doric frieze, one of the square panels be- 
tween the decorated blocks, called triglyphs. 

Mullion, а slim, vertical bar between the panes of a 
window. 

Nave, the central portion of a church, leading from 
the main entrance to the chancel or apse. 

Oriel, a projecting bay window, especially at the upper 
end of the great hall of an English castle. 

Patio, an enclosed court in Spanish or Latin-American 
houses, or a similar place in a modern house. 

Pedestal, a block, often decorated with a projecting 
base and cap, used to raise a column or statue above a 
horizontal surface. 

Pediment, the triangular form established by a sloping 
roof and the horizontal cornice beneath it. 

Pendant, a decoration which projects downward from 
an arch or ceiling. 

Peristyle, a continuous colonnade around the sides of 
a court or building. 

Pier, a support in a bridge; also an isolated support 
for beams, arches, and vaults; the section of wall be- 
tween two windows or doors. 

Pilaster, a vertical, slightly projecting strip used to give 
the appearance of support to an entablature or molding. 
It is usually treated like a flattened column, with base, 
shaft, and capital. 

Portico, a colonnaded porch. 

Pylon, one of the projecting piers, often decorated, on 
either side of a door or gate; also, one of a pair of solid 
structures which often flank the entrance to a bridge. 

Soffit, the underside of an arch, vault, or beam. 

Spandrel, the space, usually triangular, between two 
arches and a horizontal beam above them. 

Splay, the slanting sides or top or bottom of an open- 
ing ah a wall, when the sides, head, or sill are not 
at right angles to the face of the wall. 

Squinch, one of the diagonal arches or vaults carried 
across the corners of a square or rectangular space to 
support a circular structure, such as a dome or spire. 

Stele, a tall, narrow stone set up as a memorial. 

Superposed or Superimposed Order, an upper order, or 
system of columns, placed over another in buildings of 
more than one story. "The heavier orders are used below 


the lighter and richer orders. The usual progression 


upward is Doric, Ionic, Corinthian, and Composite. See 


COLUMN. 

Transept, the cross-hall of a cross-shaped church. 

Triglyph, in a Doric frieze, the slightly projecting 
blocks, decorated with vertical grooves, which separate 
the square panels or metopes. | 

Tympanum, а recessed space which is often decorated 


with sculpture. It is surrounded by projecting members, 


as in a pediment or beneath the arches of a Romanesque 
ог Gothic doorway. ‘ 
Volute, a spiral decoration 


tal. See COLUMN. | 
Voussoir, one of the wedge-shaped stones or bricks 


which form an arch or vault. 


like that of the Ionic capi- 
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ARCHITECTURE 


India. Its main structural material is wood. The Chi- 
nese love of color also makes it more attractive. Chinese 
temples, monasteries, and palaces are much like each 
other. All are formal and regular. They have high-roofed 
halls at the head of spacious courts. Even Chinese 
houses have something of the same basic plan, but they 
are much smaller. The larger buildings are on stone 
terraces, with carved marble railings. The wooden col- 
umns that support the roof are usually red. The beams 
and roof eaves are green, blue, or gold. The roofs, 
usually curved, are of yellow or green or sometimes gray 
tile, decorated with many little animals or human figures. 

Japanese Architecture is largely based on Chinese 
origins. But the early Shinto simple wooden forms and 
the Japanese love of picturesque landscape have made 
many changes. In the country, Japanese farmhouses are 
usually thatched. They have steep roofs, and seem more 
European in general effect than Chinese. The large 
Japanese town or village house has sliding paper- 
covered windows and movable partitions. Its perfect 
simplicity and cleanliness has had a definite influence 
on architecture in Europe and the United States. 

In southeastern Asia, influences come from India, 
from China, and from earlier and more primitive local 
building ways. In Java, Indian influences predominate 
and give rise to such magnificent Buddhist temples as 
Boro Budur. In these can also be seen the influence 
of the perished civilization of the Khmers, who be- 
tween goo and 700 years ago built the superb city of 
Angkor, laid out on an enormous scale and built with 
lavish skill. 


How the Architect Works 


An architect's fee usually runs from б to 10 per cent 
of the total cost of a building. The lower percentage 
generally applies to large buildings. The reputation 
of the architect is another factor in the size of the fee. 
For his fee, the architect not only prepares the plans, 
but also supervises the construction. A man who plans 
on a $20,000 home pays his architect a fee of about 
$2,000. The architect will usually save him more than 
his own fee in construction costs if he is competent. 

The architect works in about the same way whether 
he is planning a large office building or a small home. 
His client may consult with him either before or after 


An Unusual House on Mount Desert Island 
living room opens on three UM 


sides to sea, sky, and woods. 
Schnall 
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he has selected the site for the proposed building |, 
former case the architect helps the owner to фое i 
best location which he can afford. If a plot къ 
bought, the architect studies the natura] Setting вы 
shows the owner which tvpe of building can be be: 
most successfully on the site. The architect js family 
with the zoning laws. It is one of his тезро 
to see that his clientobeys these and other building ls 
Rough Sketches and Working Drawings, Т 
tion and the general style of the building are then agrat 
upon. The architect prepares rough sketches of the [1 
rangement of the building, showing its possible a» 
pearance. The architect bears three things in mind а 
this study, as it is called. These are the plan (the s. 
rangement of the rooms in the building), the солуй 
(whether it is steel-framed, concrete, brick, or wool, 
and the appearance. A change in any one of them ma 
mean changes in all three. Working drawings and ie 
fications are prepared when all the problems have lee 
solved to the satisfaction of the client and the archie: 
The working drawings tell the builder where each ра 
of the building is to go and how it is to be built. Te 
specifications describe the kinds of materials and wek 
manship to be used. These drawings are usually пай 
on tracing paper or cloth so that they can be bls 
printed. Prints are sent to the contractor. ] 
The Contract. A contract or contracts are prepat 
with a builder or contractor on the basis of these drw 
ings and specifications. More than one contractor mii 
be employed on a single project in some cases. 0% 
of the duties of the architect is to supervise the ртр 
tion of these contracts. The contract may be on аш} 
sum ог оп a cost-plus-fee basis. The contractor in tt 
former case does the entire job for a fixed sum of mont 
In the latter case, the cost is determined after he 
building is finished. It is figured on the basis of te 
actual cost of the material and labor. The o 
must carefully supervise the purchase of all the buil : 
materials when a cost-plus-fee contract is used. Hem 
see that the fairest price is obtained for his e 
Superintending the Construction. The i 
must also furnish details. ‘These are large-scale ЧЁ 
ings, often full size, covering all the trims, шо 
other details of the building. He also superint = 
construction. It is a major responsibility of the ate үй 
to see that the construction is carried out кү 
accordance with the specifications. He makes d 
inspection at regular intervals. The foundat cip 
framework, the roof, and the details must be exà 
he planned them. ‘ 
The architect furthermore is responsible 
that the contractor is paid in accordance wit 
he has performed. He protects his client a 
from paying for material or labor that er 
into the building. He makes a careful fina thing tt 
when the job is finished, and checks on e la 
has been done. He makes sure that all b ilding i 
have been complied with, and that the bu 
every way comes up to the specifications: наб 
Тһе architect often works alone or Mw * 
architects, so that his decisions сап be made say 
ently. Other architects, however, work ОП s os 
governmental bodies or for large corpor of the ™ 
architects do not have the independence ies 
dividual architects, but their duties, respons! 


for sedi 
the wok 
all tire 
not go 
inspect 


are generally the same as those de- 
ding six paragraphs. 


method of work 
gribed in the prece 


Careers in Architecture 


To become an architect one should be able to think 
dearly, to understand people, and to create imagina- 
tively. One should have some aptitude for drawing, and 
an interest in engineering problems. 

The architect must have thorough professional train- 
ing. One year of general college studies and four years 
at an accredited architectural school, or else five years 
at such a school. are necessary. Three years of ex- 
perience in an architect’s office are required after 
graduation before the candidate can take the examina- 
tion for registration. l'his examination is required in most 
states if an architect is to go into business for himself. 

The financial returns from architecture vary greatly 
with the ability of the individual. The few outstanding 
figures in the field of architects can carn very high in- 
comes. But there are thousands of competent archi- 
tects whose earnings remain modest. Many architects 
have their chief reward in seeing their own designs 
become beautiful buildings. 

Related Articles. Sec the ARCHITECTURE section in the 
READING AND Этиру Gute for detailed study outlines 
listing the articles and visual aids in Мовір Book which 
refer to Architecture. See also the biographies listed un- 
der the heading Architects in the BrocRAPHY section of 
the Сире, 


TALBOT HAMLIN 


Ovtline 


|, What Good Architecture Means 
1. Earliest Forms of Architecture 
Ill. Architecture of the Middle Ages 
IV. Architecture from 1600 to 1900 
V. Twentieth-Century Architecture 
VI. Types of Building Today 

Vil, Oriental Architecture 

ҮП, How the Architect Works 

IX. Careers in Architecture 


Questions 


What new architectural form made it possible for 
omans to build their great bridges and aqueducts? 
Why were ziggurats built? 
li What kinds of homes had little pools of water in the 
'ving rooms and were open to the sky? 
What method made the skyscraper possible? 1 
i Why did the Assyrians and Babylonians have to build 
cir houses of с]: 
hy were Egyptian temple walls thicker at the bottom 
лап at the top? 
Ow is a dome on a building supported? 
Ноу v many types of Colonial architecture are there? 
ow do they differ? 
n what three places did the architecture of most of 
Western world originate? Г 
The үү а roof supported by use of the post and lintel? 
; Wood truss? The masonry arch? z 
archite t were some prominent features of Byzantine 
itecture? Of Gothic architecture? 
archite did Roman architecture differ from Greek 
cture? 
1 Уты capital? A colonnade? A pendant? A pylon? 
Bhat building materials can the architect of today use 
architects of ancient Greece could not use? 
at characteristics should a person have in order 
come an architect? 


the 


to be 


Таш RAVE, See Arcurrecrure (Architectural 


National Archives 


Exhibition Hall in the National Archives Building houses 
the Declaration of Independence and the Constitution. 


ARCHIVES, AHR kives, NATIONAL, is the federal 
building in Washington, D.C., where United States 
government documents and records, or archives, of 
permanent value are preserved and stored. Several 
documents of great historical interest are on display in 
Exhibition Hall. Among them are the three most 
famous documents in American history: the Declaration 
of Independence, the Constitution, and the Bill of 
Rights. These documents are preserved. in helium- 
sealed glass cases, and are raised into their showcases 
and lowered into their vault by means of an electrically- 
powered elevator. The rest of the archives are filed in 
steel cases in air-conditioned, concrete vaults. A library 
contains films about national history. 

The National Archives, provided for by an act of 
Congress in 1934, Was a division of the National Ar- 
chives Establishment until late 1949. Then the Estab- 
lishment was replaced by the National Archives and 
Records Service. In 1957, the Harry S. Truman Library 
at Independence, Mo., became a branch of the Na- 
tional Archives. Foreign relations records and papers 
are stored there. j H. G. боор 

See also WASHINGTON, D.C. (color picture). А 

ARCHON, AHR kon, was one of the nine chief magis- 
trates who ruled ancient Athens after 683 в.с. These 
officers were chosen by lot for one-year terms from a 
qualified group of citizens. Т he head archon, called the 
archon eponymos, served as chief executive and gave his 
name to the year in public records. C. Braprorp WELLES 
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ARCTIC, АКК tick, is the region of continuous cold 
around the North Pole. It includes the Arctic Ocean, 
thousands of islands, and the northern parts of the con- 
tinents of Europe, Asia, and North America. Men long 
believed that the Arctic was a cold, barren place where 
people could not live. But explorers and scientists found 
that, except for Greenland, nine tenths of all arctic 
lands have no snow and ice in summer. Berries, vege- 
tables, and flowers grow in a few places. The sun never 
shines on much of the Arctic during the winter. But it 
shines on the entire region for at least part of the day 
from March to September. 

The Arctic has great importance to man. Informa- 
tion from arctic weather stations helps scientists predict 
the weather farther south—in Europe, Asia, Canada, 
and the United States. The airplanes that fly over the 
Arctic daily from Europe to Los Angeles do what men 
had dreamed of doing for hundreds of years. They are 
following a short route from Europe to the Pacific Ocean. 

Northern nations such as Canada, Russia, and the 
United States have built military installations in the 
Arctic to protect their new frontiers and trade routes. 
To build these installations, men have had to learn 
many things about this harsh region. Engineers have 
learned how to build houses on the permanently frozen 
soil, and scientists have studied the plant and animal 
life to find ways that men can survive in the Arctic. 


Arctic Lands 


Scientists define the boundaries of the Arctic in differ- 
ent ways. To an astronomer, the Arctic Circle forms the 
limits of the region (see ARCTIC CIRCLE; Arctic OCEAN 
[color map]). Other scientists consider the Arctic as the 
region surrounded by a line drawn through all northern 
locations with an average summer temperature of 50°F, 
or lower. This line is known as the 50° summer isotherm 
(see ISOTHERM). It closely follows the tree line, the line 
north of which forests do not grow. Many animals and 
birds that live in the forests cannot survive in the Arctic. 
As a result, the 50° summer isotherm and the tree line 
mark an important geographic boundary. Generally 
speaking, the Arctic includes the northern parts of 
Alaska, Canada, Norway, Sweden, Finland, and Rus- 
sia, as well as all Greenland and most of Iceland. 

The True Arctic. The 50? summer isotherm passes 
south of the southern tip of Greenland. In Canada, it 
runs from Goose Bay, Labrador, through Churchill on 
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Western Electric; U.S. Dept. of Dey 


Hudson Bay, to Cape Bathurst along the Arctic Ocean 
(see CANADA [color map]). ‘The isotherm parallels the 
southern edge of the Brooks Range in Alaska. It the 
swings south along the Bering Sea to the Aleutian l 
lands. The line turns northward again from the tip 
the Aleutians to the Gulf of Anadyr in Siberia, where it 
turns to follow the Arctic Circle. In western Russia, 
swerves northward, barely touching the northern cos 
of Norway. Then it turns southward and runs south d 
all but the southern coast of Iceland. [ 

The Subarctic. South of the true Arctic lies a region 
that is almost as cold in winter, but which has mud 
warmer summers. This region is commonly called the 
subarctic. It consists of all arcas north of a line whe 
the average temperature is not higher than 50°F, fo 
more than four months of the year. Subarctic areas IF 
clude parts of central Asia and Siberia, central iu. 
and Canada, and parts of northern Europe. Most as 
raphers consider the subarctic a part of the Arctic 
terms of economic and military importance. 


Natural Resources 


The Arctic has served as an important source D. 
since the days of the caveman. Over d 
ago, during the last period of the Ice Age m Eskimo 
men who made tools like those of the modem fai 
hunted in the Arctic. Today, the world’s wee i 
grounds lie along the edge of the Arctic, een 
off the coasts of Greenland and Iceland. Rich n 
deposits have also attracted men to the region. 

Soil forms slowly in the Arctic. The E 
heavy snow slow the action of forces м” Soil Is 
into soil in temperate climates (see Son, [Но the Ate 
Formed]). Almost anywhere that a man digs 0 jl thats 
tic or subarctic, his shovel soon hits a lage con 
permanently frozen. ‘This soil, called А may 
sists mostly of gravel in some places. In мє. some 
be composed of finer materials. The р warmt 
times reaches depths of a thousand feet. the deep 
of spring thaws the soil near the surface, but 
layers remain frozen. я arm found n 

Minerals. Valuable deposits of coal aN Greenland 
Alaska, Canada and its northern v serate 00 
апа Siberia. Norwegians and Russians hos in the 
mines in Svalbard, a group of Norwegian » к! epos 
Arctic Ocean. Subarctic areas of Canada па uraniu 
of radioactive minerals, including thorium an 


2 

کو 
eolar се‏ 4 
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лере Circle E 
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dm ind, nickel, and petroleum occur in widespread 
comes as rd Canada and Russia. Petroleum also 
io de ca Ч aska. Norway, Sweden, and Finland have 
DE F Ra in their arctic arcas. А huge new iron mine 
"à п arctic Labrador opened in the 1950's. Mines in 
ак шан, and Russia produce gold and copper, 
es hor s operate in arctic Russia. The world's only 
al rge natural deposits of cryolite (used to make 
PI inum and glass) lie in Greenland. 
and (ide Tóm swampy plains with mosses, lichens, 
These areg M bs cover most lands north of the tree line. 
common ле called the tundra (sce TUNDRA). Other 
ers such eee plants include grasses, sedges, and flow- 
plants do saxifrages. Sphagnum moss and related 
see Musk Me In ponds, and Sometimes form muskeg 
areas, ond Willows and similar trees grow іп some 
kinds of REC grow larger than shrubs. Nearly 1,700 
include yan grow in the Arctic and subarctic. These 
ells, and vom 900 varieties of flowers. Poppies, blue- 
àreenland qus flowering plants bloom even in northern 
bu uring the summer. à 

hey пер forests thrive south of the tree line. 
mingle d wd mainly of cedars, firs, pines, and Beers 

laiga (tah ү E birches. These subarctic forests are calle 
th EE gah). A transitional zone lies between the 


The Arctic Region includes thousands of 
islands, besides the northern parts of Europe, 
Asia, and North America, left. Huskies houl 
an Eskimo sledge over the great Arctic wastes, 
above left, which are frozen and snow-cov- 
ered in the winter months. The U.S. Depart- 
ment of Defense maintains a radar net, colled 
the Dew Line, ond military installations along 
the American part of the Arctic Circle, above. 
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taiga and the tundra. Here, the trees are sparse and 
seldom grow more than 40 feet tall. Dwarf willows, 
birches, and alders mix with evergreens, and reindeer 
moss sometimes forms a thick carpet underfoot. 
Animal Life. The most common animals in the Arctic 
and subarctic are reindeer and caribou. Vast herds of 
these animals roam the arctic pastures. Trappers prize 
ermine, martens, and sables for their furs. Other ani- 
mals that provide food and furs include bears, foxes, 
hares, and squirrels. 
Lemmings and voles compete with the caribou and 
reindeer for the arctic grass. A single pair of these mouse- 
like creatures may have more than a hundred decend- 
antsa year. Their number reaches a high point every three 
or four years. This cycle in the lemming and vole popu- 
lation affects other animals and men. Snowy owls and 
other birds, together with foxes, eat the little creatures. 
The birds fly north in great numbers when there are 
many lemmings and voles to eat. The foxes raise large 
families because of the abundant food supplies. Then 
the Eskimos can trap more foxes and sell their furs. But 
the lemmings and voles deplete the grasses as their num- 
bers increase. This forces the caribou to move away. 
Without large herds of caribou, many Eskimos go 
hungry. The whole cycle begins again as the grasses 
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grow once again, and the lemmings and voles increase 
in number. 

Most arctic birds live on or near the water, where 
they find their food. The most common arctic bird is 
the Old Squaw duck. Eider ducks and willow ptarmi- 
gans also may be found almost everywhere in the Arctic. 
Other birds that nest in the region include falcons, 
geese, ravens, sandpipers, and snowbirds. Auks, petrels, 
puffins, and terns live on the coastal lowlands and is- 
lands. Gulls, dovekies, murres, and sea pigeons nest on 
the arctic cliffs. For a discussion of marine mammals 
and fishes in the Arctic, see ARCTIC OCEAN. 

Climate. Winter temperatures average about —30?F. 
throughout most of the true Arctic, including the area 
around the North Pole. The coldest weather occurs in 
northeastern Siberia, in the region around Verkhoyansk. 
Here, January temperatures average — 40°F., and have 
reached —93°F., which is probably colder than it has 
ever been at the pole. Most other parts of Siberia and the 
subarctic sections of central Asia, Canada, and central 
Alaska have average winter temperatures of about 
—20^F. The mildest winters occur in coastal regions of 
the Atlantic and Pacific oceans, where January tem- 
peratures average about 30°F. These same regions have 
mild summers, with average July temperatures of 
around 45°F. The warmest summers occur in the in- 
land regions of Siberia, Alaska, and Canada. July tem- 
peratures there average around 60°F. Weather stations 
have recorded temperatures of 90°F. and higher in 
these inland regions. 

Winter storms in the Arctic develop chiefly in two 
areas where the barometric pressure remains low. One 
of these areas, called the Aleutian low, extends from east- 
ern Siberia to the Gulf of Alaska. The other, the Ice- 
landic low, covers central Canada, half of the Arctic 
Ocean, and parts of the North Atlantic Ocean and 
northern Europe. Storms that begin in these areas tend 
to travel from northwest to southeast. Wi eather stations 
in Alaska can warn of storms approaching Canada and 
the continental United States, Weather reports from 
Greenland and Iceland help forecasters predict storms 
in Europe. 

Rainfall in many arctic regions totals between 6 and 
10 inches a year, including melted snow. T! his is less 
rain than falls on some of the world's great deserts, 
Much of the Arctic has rain and fog in summer, In 
spite of the low annual rainfall, arctic lands may be very 
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Max Britton, Courtesy А 


van Geographical Society 


The Arctic Tundra turns into а carpet of flower 
when the spring snows melt, left. Plant life grows 
at a furious pace in the constant daylight. An Alos 
kan glacier, above, moves downward along the 
valleys between rugged mountain peaks, 


wet underfoot because the moisture evaporates slowly 
and drainage conditions are poor. 


Arctic Peoples 


A number of peoples live in the Arctic. They come 
from a variety of backgrounds, but all have adapted to 
the Arctic in similar ways. For example, all arctic peo 
ples make their clothing from animal skins. Their chief 
food is meat and fish. People along the arctic coasts de 
pend mostly on fishing and on seal and whale hunting 
for a livelihood. Those living inland hunt wild caribou 
or herd reindeer. ww 

Eskimos are the most widespread arctic people. 29 
villages spread from northeastern Greenland to the f= 
berian coast of the Bering Sea. More than 22,000 Eski- 
mos live in Greenland, 16,000 in Alaska, 9,000 № 
Canada, and 1,200 in Siberia. The Eskimo же 
essentially the same throughout the Arctic. See Esko. 

Americanoids. Several tribes in northeastern Siber 
resemble the Indians of the Pacific Northwest к 
strongly in physical characteristics that scientists eT 
times call them Americanoids. But their way of e 
more like that of the Eskimos. These people are © 
called Paleo-Siberians, because they have ue ici, 
beria so long. Americanoid tribes include the Chu 
the Koryaks, and the Kamchadals. e 

The Chukchi live on the Chukchi Penios 
westward to the Indigirki River. About 3,000 ber Е 
live on the coast, where they fish and hunt for и Бл 
do the Eskimos. Another 9,000 have domesticate e 
deer and lead a nomadic life, taking the deer Mes 
range to another. About 10,000 Koryaks live Es ‘a 
the Chukchi on the Kamchatka Peninsula. 44 


1 «s. and others 
Chukchi, some are fishermen and hunters, wi E 
herd reindeer. The Kamchadals live in Fishing 


Kamchatka. Many have married Russians. оре 
provides their main livelihood, and none of these pe 
herd reindeer, 1 

In the Siberian Arctic. A number of Mongoloid P 
ples live in the north-central area of Sibe оз 
300,000 Yakuts occupy the area west of the st of the 
berians. Yakuts in the extreme north own mo d dogs 
2,000,000 Asian reindeer. They breed reindeet rer 
for a livelihood. About 60,000 of the total 0 


" 

; À е Yens” 
Tungus live along the eastern branches po 16,000 
River. Many of them raise reindeer. Abo and 


Samoyeds dwell on the tundra between the Таулу! 


Кой peninsulas (hey depend largely on reindeer 
leds for a livelihood, but some are fishermen. 

in the European Arctic. А number of Finnic groups 
fre in the arctic sections of European Russia. They are 
seated to the modern Finlanders, or Suomi. The 250,- 
«co Zyrians form (he largest of these groups. In the far 
worth, they lead nomadic lives as reindeer herders. 
Others are hunters. fishermen, or traders. 

Nearly 30,000 Lapps inhabit northern Norway, Swe- 
den, and Finland. Lapps are often considered reindeer 
herders, because they have had domestic reindeer for 


perhaps a thousand years. But no more than a fifth of 
the Lapps herd reindeer today. Fishing provides their 
main livelihood, although many have small farms. 


They speak a language related to Finnish. 
Arctic Exploration 
The first arctic explorer was probably Pytheas, a 


Greek. About 340 в.с., he reported that he had sailed 
to an island that lav a six days’ journey north of Scot- 
land. For hundreds of years, no one believed his story. 
Europeans thought that ice covered everything in the 
far north, and that no ships could travel there. 


Europeans began to learn about the Arctic during 
the late 1500'3. At that time, explorers were trying to 
find a northeast or northwest passage to Asia (see 
Norruwesr Passacr). In the 1570s, the English ex- 
plorer Martin Frobisher thought he had found a north- 
west passage, but he was mistaken. Many otherexplorers 
added to the knowledge of the Arctic while seeking 
а passage, but no one found a successful commercial 
route, In 1845, Sir John Franklin of Great Britain made 
the last attempt for over a hundred years to find а pas- 
sage for commercia! vessels north of North America. His 
expedition disappeared into the Arctic north of Canada 
in 1845, and none of the members was ever seen alive 
again. Nils A. E. Nordenskjóld of Sweden made the 
first all-water passage around Europe and Asia in 1878- 
1880, and Roald Amundsen of Norway took a small 
Ship through the Northwest Passage between 1903 and 
1906. But long before this, easier commercial routes to 
Asia had been found. 

In the late 18007, men of many nations began to go 
to the Arctic for no other reason than the adventure of 
‘xploration. Their chief aim was to become the first to 
ES the North Pole. Commander Robert E. Peary of 
6 United States Navy won the race when he reached 
^ North Pole with five companions on April 6, 1909. 

leutenant Commander Richard E. Byrd, also of the 
poem became the first man to fly over the pole, on 
у i: 1926. That same year, Roald Amundsen, Lin- 
Nobil lsworth of the United States, and Umberto 

5» е of Italy crossed the Arctic in an airship. 
ind 1920, scientists have learned much about the 

sis polar region. Danish and Norwegian expeditions 

id Studied Greenland and the Arctic Ocean. Cam- 
d ànd Oxford universities, in England, have sent 
Bue expeditions to the Arctic. The Arctic In- 

ola: = North America, at Montreal, and the Scott 
liae netitute at Cambridge University provide 
hk B or study, and publish periodicals dealing with 
stud Iscoveries. Several Russian organizations also 
E the Arctic, including the Arctic Institute at 
ningrad, 


The U.S, atomic submarine Nautilus traveled 1,830 


ARCTIC HARE 


miles under the Arctic ice cap in 1958. This joumey 
opened a possible underseas route for world commerce 
across the North Pole, between the Atlantic and Pacific 
oceans. 


Related Articles in Мово Boos include 


Jon E. Comma 


Animal (color pic- Eskimo Musk Ox 
tures, Arctic Ех jon and North Atlantic 
Lands and Seas) Jiscovery (Polar Current 

Arctic Circle Exploration) North Pole 

Arctic Ocean Fur Reindeer 

Aviation Greenland Tundra 

Banks Island Lichen Uranium 

Ovtline 
1. Arctic Lands 
A. The True Arctic B. The Subarctic 


A. Soil D. Animal Life 
B. Minerals Е. Climate 
C. Plant Life 
Il. Arctic Peoples 
. Eskimos C. In the Siberian Arctic 
B. Americanoids D. In the European Arctic 
IV. Arctic Exploration 


Questions 
How do most arctic make a living? 
What is the difference between the Arctic and the sub- 
arctic? 
How do lemmings and voles affect the life of other 
animals and man in the Arctic? 
What are two ways of defining the geographic limits 


of the Arctic? É 
Who are Americanoids, and where do they live? 
What arctic area has the coldest weather? Which areas 


have the warmest weather? A р 
Where do the greatest numbers of Eskimos live? 


What is permafrost? Taiga? The Aleutian low? — 
What valuable minerals are found in the Arctic? 
When and by whom was the Arctic first explored? 


ARCTIC CIRCLE, 66° 30’ north latitude, is an imag- 
inary line marking off the Arctic region from the North 
Ti emperate Zone. For location, see ARCTIC OCEAN 
(color map). It runs through northern Russia, the 
Scandinavian Peninsula, Greenland, northern Canada, 
and Alaska. The northern tip of Iceland touches the 
Arctic Circle. On about June 22 every year, the region 
from the North Pole to the Arctic Circle has 24 hours 
of daylight. About December 22 every year, the Circle 
has 24 hours of darkness. The North Pole has six months 
of daylight from about March 21 to September 21. The 
sun never sets then. For the other six months, the North 
Pole is in darkness. RICNARS E. BYRD asd PAUL A. SIPLE 


ARCTIC FOX is à small fox that lives in the barren, 


treeless regions surrounding the Arctic Ocean and on 


i in that sea. Its long fur turns from brown 
Ed pce to pure white in winter. A blue-gray 
a fe у of the Arctic fox is called “blue fox.” Both the 
ee and the white furs are valuable articles of 


. The Arctic fox lives on small mammals and 
oa bdr and their eggs. It also eats the leavings of such 


E dunt ges The Arctic fox belongs to the 
family Canidae. It is classified as pen BANT spacia 
„= ANIMAL (color picture, Arctic Lands); Fox. 

ARCTIC HARE. See AnmaL (color picture, Arctic 
Lands and Seas). 
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A Northwest Passage across the 
Arctic Ocean was first navigated 
between 1903 and 1906 by Roald 
Amundsen of Norway. A few ships now 
travel parts of this route each year to 
supply weather and radar stations. 


ARCTIC OCEAN lies north of Europe, Asia, and 
North America. The North Pole is about 500 miles 
from its center. Floating masses of broken, piled-up ice 
known as the Polar Ice Pack cover most of the ocean 
during the greater part of the year. Many geographers 
consider the Arctic Ocean a sea or gulf of the Atlantic 
Ocean, rather than a separate body of water. 

Europeans long dreamed of finding a short trade 
route to the Orient by way of the Arctic Ocean. The 
search for a water passage north of Europe and Asia or 
North America began in the 1 500’s. Nils Adolf Erik 
Nordenskjóld of Sweden made the first successful voy- 
age through the Arctic Ocean north of Europe and 
Asia іп 1878-80, Roald Amundsen of Norway took a 
small ship through this ocean north of North America 
between 1903 and 1906. But neither route proved 
practical for year-round travel by large ships. 

The invention of the airplane allowed men to fly 


989 


ARCTIC OCEAN 


Eskimo 191005 provide a snug 
shelter. Нот the snow and 
fierce cold of the arctic winter. 
Richard Harrington 
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¢ U.S. atomic sib 


over the Arctic Ocean. In 1958, th > der the 


marine Nautilus traveled 1,830 pm cic. This pr 
pack from the Pacific Ocean to the Atlantic. sim 
А 


in the 
Ocean follow roughly 70° north latitude. Islands 
ocean form a number of smaller seas, 7 
Greenland, Barents, Kara, Laptev, r shows that 
Chukchi, and Beaufort seas. The Color Map poth sides 


Denmark Strait provide the connectio ador 
Baffin Bay, Davis Strait, and the me 

west. The many islands north of Canada | 
ber of semienclosed bodies of water, inc 
Basin, Hudson Bay, and channels such as 0 
Channel and Lancaster Sound. The Arctic не Bering 
nects with the Pacific Ocean by means © 


Sca and Bering Strait. The Arctic Ocean, with iis many, 
Seas and bays, covers about 5,440,000 square miles. 
The Basin of the Arctic Ocean is roughly oval in 
shape. The longest axis of this oval runs from a point 
near North Cape, in Norway, through the North Pole 
to Point Barrow, Alaska. An underwater mountain 
range known as the Lomonosov Range divides ше 
asin into two approximately equal parts. This range 
Stretches from the Novosibirskiye Islands to Ellesmere 
Island, Many peaks of the range rise from the ocean 
floor to heights of 9,000 feet. 
he continental shelf is the area of shallow water 
пед by extensions of the surrounding continents. а 
Varies greatly in width, The shelf measures about n. 
miles wide north of Norway and the Kolyma River o 
Иена. It averages Во to 110 miles wide north я 
Мавка, North of Canada’s arctic islands, thes 
"cally no shelf. Much of the Arctic basin lies 12,000 


The Northeast Passage wos \\ е 
pioneered by Nils А.Е. Norden- 
skjöld of Sweden in 1878 and 
1879.Many vessels now follow 
this route each summer with the 
aid of powerful icebreakers. 


Arctic Ocean Steamers pro- 
vide the supply lifeline for > 
many northern European cities. — 


Norwegian Travel Info. Off. 


` Severnaya Zemlya й 
«>: -..: 


surface of the ocean. Ships have recorded 
ms vf rn feet in the Beaufort Sea, and 17,868 
of Svalbard. é ; 
ы Masses. Scientists distinguish between dif- 
ferent water masses in an ocean mainly by temperature 
and by salinity, or saltiness. They ignore the first e 
feet from the surface in determining water уре, S 
cause daily conditions affect. the temperature of Ч м 
upper water. The three principal types of water in the 
die Ocean are: (1) the Arctic water, (2) the Atlantic 
drift water, and (3) the Arctic deep үр п 
The Arctic water lies below the surface {7 
extends down to about 600 feet. It is less salty ; un 
ther water masses, because the great rivers of Eu- 
ү Siberia, and Canada empty into it. Fresh water is 
e than salt water, causing the Arctic water to float 
Mey the other types. The temperature of this water 
уз remains around its freezing point, or 29 Е. 
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The Atlantic drift, or Gulf Stream, water flows into the 
Arctic Ocean through the Norwegian and Greenland 
seas, It is saltier than the Arctic water, and forms the 
second great water mass. The bottom of this layer lies 
about 2,500 feet beneath the surface. Its temperature 
stays about 35°F. The Arctic deep waters form the lowest 
layer, extending from 2,500 feet to the ocean floor. They 
are about as salty as the Atlantic drift water, but the 
temperature remains somewhat colder, averaging 30.5°F. 

Currents. Atlantic drift water enters the Arctic 
Ocean by several branches. One passes west of Sval- 
bard, and others fan out through the Barents Sea. The 
circulation of water in the Arctic is thought to be 
counterclockwise due to Coriolis force (see CORIOLIS 
Force). This motion forces water from the Arctic Ocean 
along the east coast of Greenland, forming the East 
Greenland Current, which carries ice south to the Green- 
land Sea. Waters flowing north from a branch of the 
Gulf Stream mingle with waters of the East Greenland 
Current off southeastern Greenland. They turn west 
around the tip of Greenland, then swerve northward. 
This explains why ice from the Arctic Ocean can close 
the southern ports of Greenland, while middle Green- 
land ports are being warmed by Gulf Stream water. This 
Same current swerves southward again to join ice-bear- 
ing currents from Smith and Lancaster sounds, and be- 
comes the cold Labrador Current, which flows south- 
ward along the coast of Labrador. See OCEAN Currents. 

Ice in the Arctic Ocean may be either sea ice or gla- 
cier ice. There are many forms of sea ice. A ship sailing 
in the Arctic Ocean in late autumn may appear to be 
in open water. But a sailor might notice that the water 
looks oily, due to fine crystals of ice forming. As the 
amount of this /razil ice increases, it forms a dull-looking 
sludge. The sludge can freeze overnight to a thickness of 
four or five inches. Within a week, this process can trap 
a ship by forming a smooth ice „Ле over a foot thick. 

By spring, ice fields may be five feet thick, but they 
are no longer smooth and unbroken. Tides, winds, and 
currents tend to break up the fields. Pressure created by 
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Floating Masses of Ice, above, cover most of the Arctic Ocean of yeu: 
These masses of broken, piled-up ice are known as the polor ke рой № 
summer, the action of tides, wind, waves, and rising temperatures, besdi 
the pack into floes, Icebreakers, left, then force their way through the ext 
waters, allowing commercial vessels to pass 
away from Greenland, and ice islands come mostly from Ellesmere lies 


Great icebergs often beet 


such motions causes the ice ficld to buckle and гей 
in long pressure ridges. One piece may slide over another, 
forming a rafted floe. When the pressure is released, бё 
field breaks up into floes with /eads, or areas of ope 
water, between them. Ice frozen securely to rocks alag 
the shore is called fast p "EM И 
There are also many forms of glacier ice. 1 
icebergs in the Arctic Ocean break away from gham 
of fresh-water ice on the Greenland icecap. Ісесар o 
northern Ellesmere Island exiend into the Wr 
floating ice sheets of fresh-water ice. Huge pieces of t 
ice sheets sometimes break away from Ellesmere E 
forming ice islands with areas up to 200 square ew 
Ocean Life. Small plants and animals called / -— 
live in Arctic waters, although fewer in number 0 " 
oceans farther south. Only a few kinds of fish m 
found in the Arctic Ocean, the best known of whi üe 
the arctic char, a variety of salmon. The fish ке 
plankton, and seals and whales cat the piae ld 
the fish. Some whales eat enormous amounts 0 of 
ton called krill. Shellfish form an important PT 
diets of walruses, bearded seals, and sperm wha A e 
richest marine life thrives in the subarctic, where b 
of Arctic water and Atlantic drift water а 
arcas аге rich in plankton, attracting. fish ar pie 
mammals, Polar bears live on the sea ice, hunting 
along the stretches of open water. : the Artié 
The Northeast Passage. Occan trade in we 
has increased because of new interest in br e . 
military, and scientific importance of the we 
Summer, small vessels from many countries ус cem 
northeast or northwest routes through the > 
first explored by Nordenskjöld and Amun\ r y 
Let us take a trip through these two pa 
chant ships from many nations actually ee 
route we will take through the Northeast hroug! he 
only a few have ever made the о ей о? 
Northwest Passage, апа по regular trade x ga tii 
Departure рот Europe. Passengers ta all trading 
through the Northeast Passage can board а sm 
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The Race to the North Pole across the Arctic Ocean led to 
victory for Comm. Robert E. Peary of the U.S. Navy in 1909. He 
left supplies for his return trip under the sled runners, above, but 
sever recovered them. in the 1950's, explorers found the supplies 
ond a nearby marker, right, while flying back from the North Pole. 


vessel at any of several European ports. Sailing from 
Europe, the ship list stops at West Spitsbergen, in 
Svalbard, where Norwegians and Russians operate coal 
mines. East of this island group, passengers may see 


fishing ships from several countries in the Barents Sea. 
The ship follows the edge of the polar ice pack in 
hope of getting a glimpse of Franz Josef Land. But 
heavy ice surrounds this group of Russian islands even 
insummer, and few ships actually land there. The same 
heavy ice often prevents ships from using Matochkin 
Shar, a strait through the Russian islands of Novaya 
Zemlya (New Land). The ship then turns south to 
Vaygach Island. An icebreaker serves as escort through 
the strait between Vaygach and Novaya Zemlya. 
Russian Ports. '| !.« ship then sails up Ob Bay to Novvy 
Port, where it leaves machinery for Ob River steamers 
to pick up. Turning back down the bay, the ship enters 


the Kara Sea and crosses to Dikson. Passengers go ashore 
at Dikson while ihe steamer travels up the Yenisey 
River to Igarka to pick up lumber and graphite. See. 
eral ships move in and out of the river as the passengers 
watch. Between 50 and 70 foreign merchant ships visit 
Igarka each summer, in addition to a great number 
from Russia itself. Dikson has a large polar research 
Station, a fishing base, an airfield, and a coaling station 
where ships pick up fuel. 

East of Dikson, the ship remains in almost constant 
Contact with an icebreaker. Passengers sometimes see 
àn airplane on its daily patrol in search of dangerous ice 
areas, The ship moves steadily along the 'Taymyr coast 
on Cape Chelyuskin, the northernmost point of the 
E mainland. At the cape, it falls in line with several 
b Cr vessels behind an icebreaker. The powerful ice- 

теаКег clears a channel through the ice field. The strait 
tween the mainland and the five islands of Severnaya 
pen (North Land) is 45 miles wide. Icecaps cover 
ad тиа the entire surface of these islands, but reindeer 
ipd than 20 kinds of birds live here. 

iver "d stays well away from the delta of the Lena 
Shallo ui е crossing the Laptev Sea, because of the 
the Е ва апі the fast ice along the shore. Beyond 
at Tis the ship turns into Borkhaya Bay and stops 
30 the i. Ships from Europe often turn back at Tiksi, 
one fi passengers leave the vessel and board a Russian 
дота Vladivostok. 
siiis, Eternal Ice. The new ship sails past the Novo- 

ast Sine or New Siberian, Islands, and enters the 
iberian Sea. Scientists have found the bodies of 


mammoths and other prehistoric beasts in the ice on 
these islands, as well as great quantities of fossil ivory 

No great rivers flow into the East Siberian Sea and help 
clear the ice, as they do in the other seas on the North- 
east Passage. As a result, the ship must follow an ice- 
breaker nearly all the way. The captain lands the ship 
at Nizhne-Kolymsk, where supplies are left to be car- 
ried up the Kolyma River. A small boat goes ashore 
at Ayon to pick up bundles of reindeer skins, which the 
local herders trade for supplies. 

The ship then turns northeast to Wrangel Island, 
where the ice is broken enough to land cargo. The crew 
unloads supplies for the polar research station on this 
isolated island, the last stop before sailing through Be- 
ring Strait and on to Vladivostok. Trips of this kind 
through the Northeast Passage take anywhere from 
three weeks to two months. 

The Northwest Passage. Part of the route through 
the Arctic Ocean between the Pacific and Atlantic 
oceans is open every summer. But only a few vessels 
have ever navigated the central part of this Northwest 
Passage. A waterway extends across the ocean just be- 
low 75° north latitude from Baffin Bay to the Beaufort 
Sea. It includes McClure Strait and Viscount Melville 
and Lancaster sounds. Heavy ice crowding against 
Banks Island prevents any shipping from traveling from 
the Beaufort Sea through McClure Strait. As a result, 
navigators have had to find other routes. These other 
routes never remain the same from year to year, be- 
cause the ice in the channels shifts its location. 

Departure from Seattle. Passengers on an imaginary 
voyage through the Northwest Passage board an ice- 
breaker at Seattle, Wash., in late summer. The ship sets 
its course directly for the Bering Sea, leading a group of 
vessels loaded with supplies for radar and weather sta- 
tions in the far north. The convoy sails through the 
Aleutian Islands and on to Bering Strait. Ice has been 
gone from the strait since early July, and fog and light 
rain are the only inconveniences all the way to Point 
Barrow. t 

One of the most difficult parts of the voyage lies be- 
tween Point Barrow and Amundsen Gulf. Т he waters in 
this part of the ocean are shallow, and the wind moves 
the ice in toward and out from the shore. The convoy 
remains anchored off Point Barrow for a week before 
an offshore wind blows the ice out to sea. 

Entering the Canadian Islands. The convoy next enters 
the great group of Canadian islands in the Arctic Ocean. 
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The ed shores of Banks Island lie to the north. Pas- 
жерик ashore while one of the cargo ships unloads. 
They find a grassy prairie covering the interior of the 
island, and a caribou herd that lives there the year 
around. Victoria Island, covering 79,000 square miles 
to the southeast, is three times larger than Banks Island. 
Ships sometimes use the passage between Victoria 
and Banks islands, but the captain decides to go south 
of Victoria Island instead. Turning north again at Vic- 
toria Strait, the ships enter Franklin Strait, just south- 
cast of Prince of Wales Island. The North Magnetic 
Pole lies near this island. Turning east, the convoy 
threads its way through Bellot Strait, between the 
Boothia Peninsula and Somerset Island. The only ice 
lies where the strait narrows to a width of one mile. 
From Lancaster Sound, the convoy goes back to 
Cornwallis Island, just west of Devon Island. One of the 
cargo ships unloads supplies for the weather station on 
the island. Several airplanes take off from the airstrip 
on Cornwallis Island to deliver supplies to other weather 
stations that ships cannot reach. These isolated stations 
include Mould Bay on Prince Patrick Island, Isachsen 
on Ellef Ringnes, and Eureka on Ellesmere Island. 
Throvgh the Passage. The convoy turns east again, and 
sails the length of Lancaster Sound to Baffin Bay. 
There the ships meet an icebreaker returning from a 
trip beyond Smith Sound to the northeastern tip of 
Ellesmere Island. It has delivered supplies to a weather 
station in that bleak area after unsuccessful attempts 
during the past two summers. An icebreaker manages 
to plow through the ice in Smith Sound and the Kane 
Basin about every three years. When ships cannot 
break through, airplanes drop supplies to the station. 
Sailing through Melville Bay off northwestern Green- 
land, the passengers see a great glacier many miles long. 
Farther south, the glaciers give way to a rocky coast 
indented by deep fiords. The shore line is nearly the 
same after crossing Davis Strait to the Baffin Island side. 
Mountains of barren rock rise to heights of 6,000 feet. 
The members of a few Eskimo communities live by 
hunting whales and seals. From Baffin Island, the con- 
voy travels south to the Atlantic Ocean and the United 
States. Trips like this through the Northwest Passage 
take between two and three months. JOHN E. CASWELL 
Related Articles in WORLD Boox include: 


Arctic Iceberg Northwest Passage 
Exploration and Labrador cean 
Discovery (Polar Current Plankton 
Exploration) Maelstrom Whale 
Gulf Stream 
Outline 
1. Location and Size V. Ice 


Il. The Basin 
Ill. Water Masses 
IV. Currents 


VI. Ocean Life 
Vil. The Northeast Passage 
VIII. The Northwest Passage 


Questions 
What are the three most important water masses 
: of 
the Arctic Ocean? How are they formed? 
Who first found all-water routes through the Arctic 
Ocean? When? 
How are the seas of the Arctic Ocean formed? What 
are the names of some of these seas? 
What is Arctic deep water? Frazil ice? The Lomono. 
2 i Г, soU 
Range? The East Greenland Current? 
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What is plankton? How does it affect animal li аф 
Arctic Ocean? 
How deep is the deepest part of the Arctic Orn 
What activities make the Northeast Passage 
1 


How large is the Arctic Occan? What is i 

Why does ice from the Arctic Ocean move southern 
along the east coast of Greenland? 

Why does the East Siberian Sea remain frozen ia gum 


mer, while others in the Northeast Passage are opes? 


The Arctic Tern Is a Champion Long-Distance Trevi 
Twice each year it makes a flight of about 11,000 mi 


ARCTIC TERN is a sea bird often called a mig? 
champion of the world. It migrates over а e к 
tance than any other bird. The arctic tern е не; 
inches long, has blue-gray, black, and white e 
and red feet and bill. Arctic terns breed оо 
from New England to Greenland and the nor deli 
islands of the Arctic Ocean. Late in August, hores d 
and their young begin a long journey to Е - 
Antarctica and nearby islands. Later, they №} 
again, arriving in the Arctic about mid-June. - 

Scientific Classification. The Arctic tern ls ре 
the family Laridae. It is classified as genus Stern P 
paradisaea. Areena 

See also Brd (Bird Migration); TERN. also 28 ® 

ARCTIC WOLF, or white wolf (known 4% 7 
tundra wolf), lives in the treeless lands, ot 1“ tic woe 
Arctic North America and Greenland. The = 
is bold and large, weighing about 100 poune® ng 
ally, its color is light yellowish-white, with m viduas 
and white on the back and tail. But some He 1 
may be almost black. In the summer, these ее 8 
creatures feed on the wild fowl that have M p 
the Arctic to breed. During the long winter light 
upon larger animals, such as the musk wit кої? 
colored, though not white, relative of the W AL (o 
found in northern Siberia. See also AN™ 
picture, Arctic Lands); Worr. 


IS, ark TYOO rus, is a star of the first mag- 
Па Boótes, the constellation of the Bear Drive. 
been called the Guardian of the Bear 
Watcher. Arcturus is the fourth brightest star in 
Р ens, and is about 80 times brighter than the 
we Iris nearer to Earth than most stars, being only 

ears away. The star moves across the sky at 


Barth as it makes its orbit around the sun. 
has a diameter about 30 times that of the sun. 
sate it, extend the curve of the handle of the Big 
a. The continued line will point directly to Arc- 
‘cool star with a noticeably orange color. See 
\зткохомү (color picture, Parade of the Constel- 
$ | Jun July]: BoOTEs. CHARLES ANTHONY FEDERER, JR. 
ES MOUNTAINS AND FOREST, ane DEN, 
northern France into Belgium and Luxem- 
contain some of the largest oak and beech 
jin Europe. The Ardennes Mountains average 
1,600 feet in height. The Meuse River flows 
th the Ardennes region. Coal and iron have been 
ced in the northern part of the region. 
he Ardennes Forest was known in Roman times as 
Arduenna. Fighting occurred in the Belgian and 
th Ardennes in World War I. In May, 1940, the 
ns broke through the Ardennes in their invasion 
elgium, during World War II. The Battle of the 
€ took place in the Ardennes in December, 1944, 
ing the late stages of the war. Олли. Н. THOMAS 
IDMORE, Okla. (pop. 20,184; alt. 900 ft), an 
"ning city in southern Oklahoma, lies about 25 
north of the Texas border. It is about midway 
Arkansas on the east and the Texas Panhandle 
west (see OKLAHOMA [color mapl). 
chief industries in the Ardmore area are dairy- 
dn, general farming, oil refining, pecan growing, and 
xk raising. Ardmore was founded in 1887 as a rail- 
loading point for cattle and cotton. Itis the seat of 
er County and has а council-manager form of gov- 
n Jous W. MORRIS 
4 ARE is a unit of measure. See Metric SvsreM (How 
At В Organized). 
AREA, AY ree uh, means surface, generally ап un- 
Rtupied surface, limited or enclosed. In mathematics, 
to find an area means to find the number of square 
_ ifs it contains. The unit may be square miles, square 
Square inches, or any similar measure. In Latin, 
ап area means a vacant lot in town. The early Christians 
lled their holy burying ground an area. The word is 
used for the open part of a narrow front yard or a 
k court, and for a limited part of the surface of the 
- See also Measurement (Area; picture); MEN- 
SURATION; SQUARE. Harry C. BARBER 
ARENA was the area used for combat with beasts or 
ben Ween gladiators in an ancient Roman amphitheater. 
Ў Tows of stone seats enclosed the space, which was 
"d oval. The name arena, which means sand in 
floor ; came from the practice of spreading sand on the 
to absorb blood. The floor had passageways under- 


th for animals or for storage. Arenas today are used 


С lips, concerts, and other events. See also 
Spain’ UM; Марком SQUARE GARDEN; SPAIN (picture, 

А 3 Location). BERNARD LEMANN 
RRENSKI, ah REN skih, ANTON (1861-1906), was 
‘sian composer, teacher, and conductor of the Im- 


perial Choir in Saint Petemburg (now Leningrad). Не 
composed succesful lyrical miniatures, peebudes, c>- 
prices, suites, and fantasies for the plano. He alio wrote 
Trio in D minor and Quartet in A minor, and three operas 
Arenski was bom in Novgorod. He studied under Nicho- 
las Rimsky-Konakov (see. Rasxy-Kossaxov, Мизю- 
LAS). Joma Mecenas. 

AREOLE. See Слои. 

AREOPAGUS, 4x «r AHP uh gus, was the oldest and 
most respected council of ancient Athens. Prominent 
citizens who held the office of archon, the highest office 
in the Athenian city4tate, were members of the Are- 
opagus for life (see Ласном). For a period in early 
Athenian history, the Areopagus had administrative 
and constitutional powers, Early in the 50s n.c., а 
new group, the Council of the Four Hundred, took over 
many of the duties of the Areopagus. After the Age of 
Pericles, the did nothing except try murder 
cases and look after the morals of the people. It had the 
power to fine citizens found guilty of extravagance, in- 
solence, or intemperance. The council was named for 
the or Hill of Ares, where it held meetings. 
See also Mars Hitt; SOLON. С. Bearoso. Wigs 

AREQUIPA, лн ray KEE pah (pop. 112,700), is the 
second largest city of Peru. It lies 8,100 feet above sea 
level in the southern part of the country. For location, 
see Peru (color map). The city is a favorite tourist cen- 
ter. Ancient ruins and small Indian villages dot the 
region around Arequipa, and nearby mountains chal- 
lenge mountaineers from many lands. The Spaniards 

settlements at Arequipa in 1540. С. Laonos. Миття 

ARES. See Mans (mythology). . 

ARETHUSA, ar e THYOO xuh, was а beautiful 
maiden in Greck . She was the daughter of 
Hesperus, and one of the attendants of the goddess 
Artemis (Diana). The river-god Alpheus fell in love with 
Arethusa. She fled from him, but Alpheus, in the shape 
of a swift torrent, her. Artemis pitied her, and 
changed her first into a fountain, and then into an 
underground river, to protect her from Alpheus. Are- 
thusa fled until she came again to the upper world on 
the plains of Sicily. But the god Alpheus had followed 
her. Legend says the two rivers mingle on the coast of 
Sicily. The Grecks have this reason for the disappear- 
ance of the Alpheus River below the surface as it flows 
toward the Ionian Sca. Ovid's Metamorphoses and 
Shelley's Arethusa tell this charming story. Н. Love $row 

ARÉVALO, JUAN JOSE. Sec Guatemala (Dic- 
SO ION, ORAN AUGUST. Sce LITHIUM. 

ARGALI. Sce SHEEP en Sheep). 

D LAMP. Sce Lamp. 

ARGELANDER, aur guh LAHN dur, FRIEDRICH WIL- 
HELM AUGUST (1799-1875), was a Finnish-German 
astronomer, and professor of astronomy at Bonn, Ger- 
many. There, he began a catalog, with accompanying 
charts, of the more than 300,000 stars of the northern 


celestial hemisphere down to the ninth magnitude. By 


ically investigating the history of the changes 

E E ан established the study 

of variable stars as а branch of stellar astronomy. He 

in Memel, Lithuania. Enwarp Roses 
Scent See Heracpry (Parts of the Shield). 
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Casa Rosada (Pink House), in Buenos Aires, is the official re 
The heavily guarded building faces Plaza de Mayo and a statue of Aro: 


ARGENTINA, днк jun TEEN uh, is South America’s 
second largest country. Only Brazil is larger and has 
more people. Argentina stretches from the tropics in the 
north to within 500 miles of Antarctica in the south. 
Argentina's capital and great seaport, Buenos Aires, is 
the second largest city in the Americas. 

The country's name in Spanish is REPÓBLICA ARGEN- 
TINA, Which means REPUBLIC OF ARGENTINA. The name 
comes from the Latin word argentum, meaning silver. 
Early explorers, looking for silver, named the region. 
They probably never dreamed that the rich, black soil 
would prove far more valuable than any precious metal. 
Today, most of Argentina's wealth comes from the live- 
stock and grain produced on its farms and estancias, or 
large ranches and estates. 

Although less than two fifths of. Argentina's people 
live in farm areas, it exports more beef than any other 
nation in the world. It is also one of the world’s greatest 
producers of sheep and wool. Argentina’s leading posi- 
tion among the world’s wheat producers has earned it 
the nickname the Granary of the South, Argentina 
is the leading manufacturing and processing nation of 
South America. But it has little heavy industry, because 
it lacks coal, iron, and other raw materials. 

Argentina has a variety of resorts and Sports centers 
that attract travelers. Mar del Plata and Miramar are 
beautiful summer resorts on the Atlantic Ocean. San 
Isidro race track in Buenos Aires ranks as one of the 
finest in the world. Skiers enjoy the thrill of skimming 
down slopes in the Andes, Many people visit the Christ 
of the Andes, a statue on the border between Chile and 
Argentina (see CHRIST or THE ANDES). The country’s 
seven national parks include Nahuel Huapí in the 
Andean Lake region of western Patagonia, and another 
at Iguacu Falls on the Brazilian border. 

Like the United States, Argentina was settled by 
people from many European countries, Its early leaders 
patterned their government after that of the United 


536 


ence of Argentine president. 
ntine patriot Manvel Belgros. 


h in common with Ame 


States. Because they have mi ш е 
the ambitious and entet 


icans, people sometimes cal ) 
prising Argentines the Yankees of the South. к 

For the relation of Argentina to its neighbors, s 
Latin AMERICA; SOUTH Ami RICA. 


The Land and Its Resources | 
na has ап area of 1,072, 


Location and Size. Argen! В 
s heastern South Americ 


square miles and covers sou EE 
The Color Map shows that Bolivia and Paraguay M 
it on the north. Brazil and Uruguay lie to бео " 
east, and the Atlantic Ocean to the southeast. i 
island of Tierra del Fuego, which Argentina set t 
Chile, lies off the southern tip of South A) about 
southern tips of Argentina and Chile are ony 


FACTS IN BRIEF ———_ 


Form of Government: Republic. 
Capital: Buenos Air i d 
Official Language: Spanish. 9,300 
Area: 1.072.407 "a miles. Greatest In miles 

miles. Greatest width, 980 miles. Coast. үй ft. abo 
Elevation: Highest, Mt. Aconcagua (22,8: lov sea levë 

level); Lowest, Peninsula Valdés (131 ft. bel ows to te 
Population: 20,057,900. Density, 18 Pd rural, 9 
square mile. Distribution, urban, 61 per cc fruits, ОП 
Chief Products: Agriculture, alfalfa, CHE Мати К 

cotton, Нах, hides, maté, meat, rye, wheel SE iron à 

and Processing, beer, cement, clothing, famn M wine: 

steel, ships, soap, sugar products, шш im, salt. д 

Mining, building stone, coal, iron, petroleu ; horizont? 


es 


zh а 
Flag: The “Sun of May symbol La Т t repre 
white stripe between two blue stripes. FLAG (сот 


Argentina's birthday, May 25, 1810. See 

picture, Flags of the Americas). 
National Anthem: "Himno 

("Argentine National Anthem"). 


genti 
Nacional Argent 


н -so in dollars; 
one peso. For the value of the peso in € 
(table, Values). Sec also Prso. 
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Iguacu Falls, on Argentina's Border with Brazil, Plunges 237 Feet down a Rocky Ledge over 2 Miles Wide, 


300 miles from t! 
muntries, The hi 
arate Argenti 


:outh Pole, nearer than any other 
peaks of the Andes Mountains 
m Chile on the west. They in- 
dude 22,834-foot Mount Aconcagua, the tallest moun- 
tain in the Western Hemisphere, and Ojos del Salado 
(Salt Springs Peak), 22,590 feet above sea level. 
land Regions. .\)2entina has four main land regions: 
(0 northern Arger ‚ (2) the Pampa, (3) the Andine, 
and (4) Patagonia 
Northern. Argent 
Córdoba and Me 
Puna, a high, lev 
Ва forested lowla: 
heavily forested M 


east of the Andes and north of 
za provinces, has three parts. The 
са, lies to the west. In the center 
1 called the Gran Chaco. Swampy, 
and U c botamia lies between the Paraná 
E р резу rivers. Northern Argentines live much like 
à ndians of Peru. See Peru (Way of Life). 
ee сом s about one fifth of the country. 
эң Es grassy plain stretches some 300 miles north- 
Д E m south of Buenos Aires. Some of the 
Life hen ing : ne We stern Hemisphere lies in this region. 
Е EA o P lonely and monotonous, because the 
TL b. 3 large area and a small population. 
а k : чн is the western region of the Andes Moun- 
peopl BL about one third of the country. Few 
ES fui, in the Andes region. Many of them grow 
ItS or work in a 
Small number of mines. 
“йота is mostly a 
wept plateau in 
di егп Argentina. Many 
E. аз wooded areas 
"wd "8 Andes, and many 
E lakes. Most of the 
к ^ raise sheep or work 
А Companies. 
B. ae Argentina 
m E -mile-long coast 
ег, antic Ocean. 'The 
indentations are the 


Argentina lies in the south- 
ern part of South America. 


Bahía Blanca (White Bay), San Matías Gulf, and Río 
de la Plata (River of Silver). The southem coast has 
irregular, rocky appearance like that of the New Eng- 
land coast. Spanish explorers gave the Río de la Plata 
its name because they thought it was a broad river that 
would lead them to rich deposits of silver. Ac tually the 
Río de la Plata is an estuary (sec River [Estuaries 

Rivers, Waterfalls, and Lakes. The most important 
Argentine rivers form part of the Plata river system 
This is the largest river system in South America except 
that of the Amazon. It includes the Paraná, Paraguay 
and Uruguay rivers. The country has enough waterfalls 
to produce plenty of power, but the falls are in the 
mountain regions where few persons live. Argentina has 
small, lovely lakes, chiefly in the southern mountains 
The most popular lakes lie near the resort town of 
San Carlos de Bariloche. 

Natural Resources. The soil of the Pampa accounts 
for three fourths of Argentina’s wealth. The soil is so 
rich that farmers have never had to use artificial ferti- 
lizer. Hardwood forests stand in the north. Quebracho 
trees, a source of tannin, grow here. Argentina has no 
large deposits of minerals except salt. It has some 
tungsten, lead, zinc, tin, antimony, copper, silver, gold, 
coal, and uranium. Petroleum deposits lie in the west, 
south, and southeast. 
Argentina 15 About One 
Third the Size of the U.S. 


an 


Climate. Northern Argentina lies in the subtropics. 
Temperatures during the hot, humid summers average 
around 80°F. Winter temperatures average about 55°F, 
The rainfall, especially in the tegion of Mesopotamia, 
is heavy, with 40 to 60 inches a year. 

The central part of Argentina has a mild climate, 
with an average summer temperature of 74°F., and an 
average winter temperature of about 49°F. This region 
has from 20 to 30 inches of rain a year. 

Patagonia is warmed slightly by winds blowing over 
the Atlantic current that Sweeps southward from the 
equator. Winter temperatures average 35°F., and sum- 
mer temperatures average about 70°F. About 16 inches 
of rain falls each year in the Andes, and 3 to 11 inches to 
the east. Average temperatures in the Andine are 72°F, 
in summer and 50°F. in winter. 


Life of the People 


People. Argentina has a population of 20,057,900, 
and has more white people than any other South Amer- 
ican country. About go of every 100 Argentines are 
white. Eight of every 100 are mestizos, or persons of mixed 
white and Indian ancestry. Unlike most other Latin- 
American countries, Argentina has few Indians, Only 
about 2 of every 100 persons are Indians. More than 
three fourths of all Argentines are descendants of the 
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Ushuaia, background, IT 
capital of Argentina's port of 
Tierra del Fuego, а lorge leng 
off the coast of South Ате. 
This small town is the юле. 
most capital in the world, 


early Spanish settlers, ord 
Spanish and Italian imm 
grants who arrived in the 
1800's and early ig 
More than three fifths of 
the people live in citis 
and the rest in farm areas 
One fourth of the people 
live in metropolitan Bue 
nos Aires. 

Way of Life. Argentine 
customs and habits show 
the influence of immi 
rants from Spain, Frane, 
italy, and England. The 
people enjoy a long lunch 
hour, followed by a siesta. 
or rest period, and a 
dinner about 9 P.M. Like 
the English, many Arge- 
tines serve afternoon tea 
Italian dishes are al 
»opular. 

Shelter. Argentina’s smal 
towns have many бе 
Style buildings with adobe (sun-dried brick) es 
roofs, heavy wooden doors, and wrought-iron T has 
on the windows and balconies. An osan e 
one large house for the owner or nanag pe 
are often built in English Tudor or Frenc e No 
style. The peones, or laborers, live in sma f wooden 
In the Gran Chaco, farmers often have eri 
poles and branches, plastered with mud, an 

with grass. «zen 

Food. Meat forms an important part Of e 
diet. Traditional food favorites include es lamb or 0% 
cially asado con cuero. This is usually a who e e 
barbecued in its skin. Empañadas are tiny pas rite dish 
with sea food, meat, or fruit. Other ei meat 
include puchero, a thick stew; carbonada criolla, 
Stew with rice and fruit; and /ocro, a ed 
gin, containing sausage, corn, and ot fas ; 
Yerba тай, a kind of tea, and black соНе 
are the usual beverages. | bi 

Clothing. Most Argentines in the | lg In 
clothing similar to that of North Amer pene RE 
gaucho styles influence the clothing к. 2 
CLOTHING (color picture, Latin America p are Кош) 

Religion. About 84 of every 100 Argentin residen 
Catholics. The constitution requires ihe pea 
vice-president to be Roman Catholics. 


: A 


Harrington, Three Lions 


ine 


f Indian o 


vegetable 
nd wines 


D veat 
cities WO 
dian ай 


unt churches have tried to establish missions in Argen- 
ina, but with little 
Rereation. Footb 
t popular spor 
etball, skiing 
. and jai ala 
a comb 


Argentina. Other sports include 
encing, fishing, hunting, water 
see Jar Arar). Horse racing, polo, 
ition of polo and basketball, are 

sports. Roman Catholics celebrate 

1 processions, feasts, dancing, and 

val before Lent is especially gay 
nd colorful, with parades and street dancing. 

Cities. More than 40 Argentine cities have over 
20,000 people. Most of them are modern, and serve as 

enters of trade, industry, and transportation. See the 
separate articles оп Argentine cities listed in the Related 
irticles at the end of this article. 

Country Life. The estancias lie far from the towns 
and from each other, but modern roads serve most of 
them. An estate often has the facilities of a small city, 
such as a blacksmith shop, a hospital, and other neces- 
sary services. Many wealthy owners prefer not to live 
on their estancias, and managers run the estates. People 
who live in the small, drab towns of the Pampa usually 
work on the neighboring estancias. 
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Work of the People 


About 10 of every 100 employed Argentines work in 
agriculture, about 9 in manufacturing, mining, and 
building, and about 15 in various trades. The rest work 
for the government, апа in other activities. The govern- 
ment controls more than half of the country’s industry. 

Agriculture. Spaniards introduced cattle into Argen- 
tina, and the country soon had huge herds. For years 
Argentina exported only hides, tallow, and dried or 
salted beef, because: there was no way to ship fresh meat. 
The export of fresh Argentine beef began in 1877, when 
a refrigerator ship first carried frozen beef from Argen- 
Una to England. 

Argentina is a world leader in raising sheep, and in 
Wool exports, Alfalfa is an important crop, both for 
cattle feed and for export. Argentina is one of the world’s 
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largest producers of flax, horses and mules, lemons, and 
wheat. Other important products include cheese, corn, 
oranges, rye, and wine. A type of holly tree in the Gran 
Chaco provides the leaves for yerba maté, or tea. The 
northern provinces produce cotton, potatoes, sugar 
grapes, tobacco, fruits, rice, oats, and peanuts, Small 
orchards and vegetable gardens lie outside Buenos Aires 
About 11 out of every 100 acres in Argentina can be 
cultivated. 

Manufacturing and Processing is based chiefly on 
the processing of farm products. The country has about 
20 huge meat packing plants. Much of the beef is chilled 
or frozen and sent to England and other European 
countries. Argentina also cans, salts, and cures ham, 
sausage, corned beef, and tongue. The country manu- 
factures meat by-products, including tallow and edible 
fats. More than half the hides used in the world come 
from Argentina. The country processes about 8,000,000 
cattle hides and 3,000,000 calf skins every year. Factories 
make tannin extract (used in tanning) from quebracho 
wood. Textile mills produce woolen, cotton, and rayon 
cloth. Argentina makes some iron and steel for ships, 
machinery, and motor vehicles. 

Mining. The most important of Argentina's numerous 
salt deposits lie in Corrientes Province and along the 
San Matías Gulf. The country produces about two 
fifths of the petroleum it needs. The main source of 
petroleum is the area around the city of Comodoro 
Rivadavia. Pipelines carry natural gas from this area 
and the Rio Negro area to Buenos Aires. Miners dig 
coal near Santa Cruz, Mendoza, and San Juan. Argen- 
tina also mines building stone, lead, zinc, iron ore, 
tungsten, beryllium, sulfur, gold, silver, nickel, mica, 
and uranium. 

Trade. Argentina imports slightly more goods than 
it exports. The country must import large quantities 
of motor vehicles, machinery, iron and other metals, 
manufactured products, wood and wood products, tex- 
tiles, and chemicals. Farm products make up more than 


a six-handled ball through а ring at the end of a field. In 1937, 


it had been banned over 100 years before as a safety measure. 
United Press Int. 


nine tenths of Argentina's exports. Important 


include beef, tannin, cotton. corn, wool, hides, T: 
and grain products. Argentina trades mostly With th 
United States and Great Britain. , ^ 

Transportation. Four government airlines and me 


than 170 airports serve Argentina. The country ha 
more than 27,000 miles of railroad track. About m 
miles of roads and highways crisscross Argentina The 
include part of the Pan American Highway. In gene! 


the roads are the best in Latin America, In spite of is 
long coast line, the country has only two good seaports 
Buenos Aires and Bahia Blanca. The Paraná River & 


navigable for 150 miles. 

Communication. Argentina has about 40 newspapes 
and more than бо radio stations. A television stati 
opened in Buenos Aires in 1951. The principal dai 
newspapers are La Prensa and La Nación, both ри 
in Buenos Aires. Telephone and telegraph lines link al 
parts of the nation. 


Education 
About go of every 100 Argentines can read and write 
This is one of the highest literacy rates in Latin America 
The government provides free elementary and high 
school education, and the law requires all children be 
tween the ages of 6 and 14 to attend school. Argentina 


has more than 15,000 elem 
3,000 high schools and spec 
Argentina’s first universit as founded at Córdoba 
in 1613. Others include those at Buenos Aires, Cor 
rientes, La Plata, Rosario, Santa Fé, and Tucumán. 


ntary schools, and ovet 
or trade, schools. 


The Aris 
Architecture. Many buildings erected as long as 4 
years ago still stand throughout the country. They at 
baroque in style, with plain walls, and curved ani 
twisted decorations on the entrances, Most of them at 
churches, convents, and government. buildings. Of 
standing colonial buildings include the church of San 


Ignacio in Buenos Aires, and the Cathedral of Cordoba. 
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ту has been important since 1877 when a refrigerated ship M 
gland. Argentina exports more beef than any other country and supp! 


mal hides. Other Argentine cattle products include tallow and edibl 
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petting Ranks Among the World's Great Sheep Producers. Only А ۳ 
ustralia exports more wool, Argentina's gauchos wear heavy ponchos (cloaks) and 


bombachas (baggy pants) to protect them from the strong, cold winds of the Pampa. 


Painting and Sculpture. The best-known Argentine 
painter of the 1800's was Prilidiano Pueyrredon, who 
m scenes of gaucho life. In the 1900's, Benito 
Martin became noied for his paintings of water-front 
life. Contemporary artists include the painters Emilio 
Pettoruti, Raque! Forner, Raul Soldi, and Antonio 
Beri; and the sculptors Antonio Nevot, and Mario 
Arriguti. 

literature. In the 1800’s, Domingo Faustino Sar- 
iad was noted for his writings on education, José 
a wrote about the gauchos, and Esteban 
is ehe доче popular poetry. Carlos Saavedra Lamas 
E Е О | peace prize in 1936 for his writings 
or s n peace. Bernardo Houssay, a scientific 
ihes on p Nobel prize in medicine in 1947. Other 
Wrote ab the 1900's include Joaquín González, who 
Е education and life in Argentina; José 
br her gi ails Sociologist; and Victoria Ocampo, noted 

e eo of Virginia Woolf and other writers. 

а the o d Argentine folk songs and dances, such 
came from T zamacueca, vidalita, tristes, and tango, 
од the ER gauchos. These dances picture the lonely 
gait of the Ора, апа their rhythms often reflect the 
Т acc gaucho s horse. They usually are performed 
bon: аы ofa guitar, mandolin, ог accor- 
arlos foot ne, Argentine composers include Juan 
iss ge Alberto Ginastera. 
handbags oo craftsmen produce fine leather 
and bridles rack a shoes, and silver-studded saddles 
anketlike indians weave woolen blankets and ponchos, 
Ike cloaks that slip over the head. 


Government 


Argentin; 
A Sp patterned its government after that of the 
see Erg tates, An electoral college chooses the president 
CTORAL Cor LEGE). A two-house congress makes 


the laws, and the supreme court heads the courts. 

President. The president serves for six years, and may 
not be re-elected unless he has been out of office for at 
least six years. He heads the armed forces, and makes 
civil, military, and judicial appointments. He has the 
emergency power of intervention (to appoint an official 
to govern a province) when a political emergency exists. 

Congress. Argentina's senate has 34 members, 2 from 
Buenos Aires, and 2 from each of the 16 provinces. 
The house of deputies has 158 members. Each province 
elects a certain number of representatives, depending on 
its population. Senators serve nine-year terms. Deputies 
are elected for four years. 

Courts. Argentina’s laws are based on the constitu- 
tion. The supreme court has five members. The supreme 
court, five appeal courts, and other federal courts in the 
provinces and territories deal with cases of national law, 
or cases involving two or more provinces. Each province 
has courts that handle cases involving provincial mat- 
ters. The constitution provides for trial by jury, but 
only Buenos Aires has it. 

Local Government. Argentina has 16 provinces, 8 
territories, and 1 federal district. Each province elects 
its governor, usually for a six-year term. м ith senate 
approval, the Argentine president appoints six terri- 
torial governors for three-year terms. One of the other 
territories, Tierra del Fuego, is administered by the 
navy, and the other, Comodoro Rivadavia, is admin- 
istered by the army. The territories do not have legisla- 
tures. The federal district, which includes the city of 
Buenos Aires, has a mayor who serves three years. The 
president appoints this mayor, with senate approval. 

Politics. Argentina’s leading political parties are the 
Radical, Christian Democrat, Christian Democrat Fed- 


eral Union, National Democrat (Conservative), Pro- 
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gressive Democrat, and Socialist. The law requires all 


persons over the age of 18 to vote 
Armed Forces. Men between 20 and 45 must serve at 


least one year of active duty in the armed services. The 


armed forees have more than 500,000 men 
History 

Colonial Years. The first European to see the Río 
de la Plata was probably the Spaniard, Juan Diaz de 
Solis, in The first permanent settlers came to 
Argentina іп 1535, and settled along the Paraguay River. 

Juan de Garay, a Spanish soldier, established the 
city of Buenos Aires in 1580. Its purpose was to defend 
the region against the Portuguese, who were expanding 
their colony just across the Plata. In 1776, the Spaniards 
formed one large colony, called а viceroyalty, from 
countries of the Plata, They did this to protect their 
colony from the Portuguese and English, who were at 
war with Spain. The large colony included Argentina, 
Uruguay, Paraguay, and what is now the southern part 
of Bolivia. When the English tried to seize Buenos Aires 
in 1806 and 1807, the people of the city drove them off. 
Napoleon's invasion of Spain in 1808 gave the Argen- 
tines a chance to become independent. Buenos Aires 
set up the first self-government in 1810. The provinces 
joined in a declaration of independence in 1816. José 
de San Martín organized and led the armies that 
fought for independence from Spain for Argentina, 
Chile, and Peru. See San Martin, José ре. 

A Period of Struggle. Independence brought a period 
of conflict and disorder, Most of the trouble resulted 
from quarrels between the city of Buenos Aires, then a 
part of the province of the same name, and the rest of 
the country. In 1820, a revolt broke out in the provinces 
against the government at the city of Buenos Aires, 
which was trying to establish centralized government in 
Argentina. Various provinces sent delegates to a con- 
gress that met in the city of Buenos Aires, In 1826, this 
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The Pyramid of May, in Buenos Aires’ Plaza de Mayo, 
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1535 The first permanent sett r 1 from Spain 

1776 Spain established the ук ity of the Plats 

1810 The city of Buenos А verthrew Spas 
authority. 

1816 The provinces declared t ndependence 

1853 Argentina adopted a fed constitution 

1877 Refrigerator ships first « Argentine me 


Europe. 
1943 Juan D. Perón began his 
1955 A military revolt overthr« 
1958 The first atomic reactor I 
operating in Buenos Airc 


power 
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Disorder soon broke out ag: 
signed in 1827. In 1829, Juan 
army officer, seized control of th 
as dictator until an army revoli 
José de Urquiza overthrew him i 
a new constitution in 1853, а! 
president. The people of the cin 
not want to accept Urquiza, ho 
constitution gave the provinc: 
capital. Urquiza was forced t 
Paraná. It remained there unti! 
defeated the Buenos Aires troo} 
Aires joined the rest of the coun: 

Santiago Derqui, who had been а ministerin Urquiza 
government, was elected presiden: in 1859, but Urquiza 
remained in control of the arny. Differences wit 
Buenos Aires over the election of its congressional dee 
gates led to civil war in 1861, and the city withdrew 
from its union with the rest of Argentina. The Bueno 
Aires army, under General Bartolomé Mitre, defeated 
Urquiza in the battle of Pavón in 1861. Mitre wa 
elected president of Argentina in 1862, and Buenos Айз 
and the provinces were again united. = 

From 1865 to 1870, Argentina and Paraguay fou 
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'overnment. He misd 
ed by General Jus 
852. Congress frame 
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ver, because the new 
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{ г details, see PARAGUAY. (History). 
Development. Argentina made great 
- 1800's, Juan Bautista ‘Alberti 
itings furnished many of the ideas 
itution of 1853, encouraged immi- 
to help the growth of the country. 
dent Domingo Faustino Sarmiento 
реа a system of free education. 
is ye-scale production of meat and 
о help sup) ly European cities. Investors from 
E lands suppli! money to build the telephone sys 
nin Argentina. nd England built railroads. In 1880, 
muna finally «(led the differences between the 
№ Of Buenos Airs and the rest of the country by 
ing the city a Icderal district. 
Struggles for Power. In 1890, a panic and 
omic depression led to the formation of the Radical 
my. The Radicals did not want Argentina controlled 
"mall group of wealthy landowners. Congress 
an election-reorganization law in 1912 that 
ed the Radicals win the 1916 elections. 
remained neutral in World War I, but 
of unrest marked its internal affairs. In 1930, 
aservative party and a group of army officers 
Control of ihe government. After the revolution 
Argentina had no free elections until 1957. 
043, a military junta, or council, led by Colonel 
Perón, overthrew the government. It placed 
Arturo Rawson in the presidency. Three days 
replaced him with General Pedro P. Ramírez. 
0 J. Farrell. the vice-president under Ramírez, 
me president in 1944. But the United States and 
¥ other countries refused to recognize the Farrell 
nent. Argciiina was not invited to the Inter- 
n Conference on Problems of War and Peace 
В, 1945. Participating nations believed Argen- 
mpathized with the Axis nations in World War И. 
27, about five months before Japan sur- 
Argentina declared war on the Axis. Other 
nents then recognized Argentina's government, 
dit became a charter member of the United Nations. 
Perón Era. The “strong man,” or dictator, of 
government was Juan Domingo Perón. He 
elected president in 1946. Two years later, Perón 
ght the British-owned railroads, and the telephone 
| Owned by American investors, and made them 
hent property. In 1951, he seized the newspaper 
which had criticized him. He also suppressed 
of speech. His wife Eva served as his chief aide 
her death in 1952. Perón revised the constitution 
49 so he could be re-elected. : 
ON was re-elected in 1951. In 1954, he began a 
ical quarrel with the Roman Catholic Church. He 
church officials of antigovernment agitation, 
the Argentine ambassador from the Vatican, 
osed measures separating church and state. 
leaders, the navy, and part of the army revolted 
| 16, 1955. Within three days, Perón resigned. 
Eduardo Lonardi became provisional presi- 
| September 21. In November, other officers 
him out of office. General Pedro Aramburu then 
Provisional president. 
Developments. Aramburu abolished the 1949 
n in 1956, and restored the constitution © 
1958, Arturo Frondizi was elected president. 
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ARGENTITE, AHR jun tight, also called silver glance, 
is a compound of silver and sulfur. Pure argentite is 
valuable because it contains over 85 per cent silver. It is 
found in the United States, Canada, Chile, Mexico, 
and Peru. See also SILVER (Sources). 

ARGOL. Sce Cream or TARTAR. 

ARGON (chemical symbol, Ar) is a chemical element 
with an atomic weight of 39-944, and an atomic num- 
ber of 18. It was discovered in 1894 by Lord Rayleigh 
and Sir William Ramsay. It forms about 0.8 of 1 per 
cent of the earth's atmosphere and thus is fairly abun- 
dant. Argon is colorless, tasteless, and odorless. It is one 
of the inert gases, which do not react with other sub- 
stances. Argon has been reduced to a liquid and a solid. 
Mixed with nitrogen, it is used to help prevent the tung- 
sten filament in electric light bulbs from changing into 
a vapor. GEORGE L, Bus 

See also Execrric Licur (The Tungsten Lamp); 
ELEMENT, CHEMICAL; Ramsay, Sm WILLIAM. 

ARGONAUT, AHR goh nawt, is a mollusk, or shellfish, 
of the open oceans. Along with the octopus and squid it 
is a cephalopod, or sea animal with a tubular siphon 
under its head. The female has a ridged, spiral shell, 
which it grasps with two of its eight arms. Because of its 
frail shell, it is sometimes called the paper nautilus. The 
true nautilus, however, is different (see Naurus). 

The argonaut swims under water by forcing out a jet 
of water through the tube on its body. But people once 
believed that the argonaut sailed on the surface, using 
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The Female Argonaut, above, carries clusters of - 
Usually, the eggs lie almost hidden inside the female i 
The male argonaut, left, has no shell and is only an inch e 
about 8 to 10 times smaller than the female, The male bears 
closer resemblance to most other cephalopods. 


two enlarged arms as sails. Because of this pes 
named after the sailors on the 21720, a ship descri 
the Greek myth of the Golden Fleece. fahi 
Poets have often written about the aon add 
poem “The Chambered Nautilus,” Oliver a 
Holmes described the chambered shell of the me 
tilus. But he introduced the mistaken ideas es t 
the argonaut, or paper nautilus, when he hs сай? 
shell of the chambered nautilus to а ship of р 
which “sails the unfathomed main.’ to the 
Scientific Classification. Тһе argonaut egy 
family Argonautidae. It is classified as genus Э cunt 
species argo. йш e mý 
ARGONAUTS were a group of heroes in Orien 
thology. They sailed with their leader, J aO Pelias, 
Argo, to search for the Golden Fleece. du Golden 
Jason's wicked uncle, sent him to fetch t Colchis 
Fleece which a dragon guarded in a [we "Orphei 
Among the Argonauts were Castor, Pol wi ad 
and the sons of the North Wind. ‘They sr cir succes” 
ventures on the way to Colchis, including t ‘hich could 
ful passage through the Clashing Rocks м 
crush a ship. in love 
In Colchis, the king's daughter, Medea, fl ieh her 
with Jason and helped him perform the tas E t 
father assigned him. She then helped Jason uh 
Golden Fleece, and sailed back to Стеес 
Argonauts (see MEDEA). 
"They d to go a long way around to £€ 


е 
th d 


t back ® 


Greece. They met many dangers on the way, including 
&vlla and Charybdis, and the Sirens (see ScyLLA; 
вех). But the .\rgonauts survived the trip, and re- 
mmed home with the Golden Fleece. 
See also CASTOR 
Jason; PELION 
ARGONNE. Sce WoRLD War I (The Final Year). 
ARGONNE NATIONAL LABORATORY is a research 
United States Atomic Energy Com- 
d 25 miles south of Chicago. Argonne 
University of Chicago, under con- 
| he laboratory developed as a result 
vsicist Enrico Fermi. Fermi led the 
at the University of Chicago that 
nan-made atomic chain reaction in 


JOSEPH FONTENROSE 
AND POLLUX; GOLDEN FLEECE; 


laboratory of the 
mission. It is loca 
is operated by t 

tract to the AEC 

of the work of p 
group of scientist 
achieved the firs 
1942. 

Argonne ranks as one of America’s principal centers 
for the design and development of nuclear reactors for 
the production of electrical power. The laboratory also 
carries on research to increase man’s understanding of 
the atom and to help mankind learn to live with radia- 
tion and other by-products of the atomic age. 

More than 3.000 scientists, engineers, technicians, 
and other employees work in 97 buildings on the labora- 
tory’s g7-acre grounds. Argonne also uses the National 
Reactor Testing Station in Idaho as a site for experi- 
mental work with reactors. NORMAN HILBERRY 

ARGUS, AHR cus, was a strange monster in Greek 
mythology. He had a hundred eyes and was called the 
all-seeing. The goddess Hera (Juno) set the monster to 
guard Io, whom she hated (see Io; Juno). But Hermes 
(Mercury) put Argus to sleep with magic, and then cut 
off his head (see Mercury). Hera took the eyes of Argus 
and scattered then in the tail of her favorite bird, the 
peacock. 

The term argiis-yed is sometimes used to describe a 
watchful and observant person. Argus is also the name 
of Ulysses’ hunting dog. The dog recognized his master 
When Ulysses returned from his 10-year journey after 
the Trojan War (sce Doc [Famcus Dogs in History and 
Legend]; Ur 8). VAN JOHNSON 

ARGYLL, DUKE OF. See LORNE, MARQUIS OF. 

ARGYROL, AHR jih rol, is the trade name for a com- 
pound of silver and protein, whose proper name is silver 
vitellin, A solution of Argyrol in water is used as an anti- 
septic for the eyes, nose, and 
throat, It is valuable because 
ìt is not irritating to the 
mucous membranes, See also 

NTISEPTIC, 

T е vocal solo in 
inde = p in other 
ally has 2 n aria usu- 
а : am parts. The 
ии Е rt iffers from the 
E its melody and 
ning in me + its key. Begin- 
Ties a 1600’s, the Italian 
number ^i чиа wrote a 
arias, The; lifferent types of 
Scone influenced the 
im. ent of the sonata 

ARIADN Raymon KENDALL 
маз а d E, am ih AD nee, 

aughter of Minos, 


Ariadne Mourned for 
Theseus on the Isle of Naxos. 
From a painting by Rae. 


ARIKARA INDIANS 


King of Crete, in Greek mythology. When 
went to Crete to slay the Minotaur, Ariadne fell in love 
with him. The Minotaur lived in a labyrinth. Ariadne 
gave Theseus a ball of thread as he entered the laby- 
rinth, so that he could find his way out. Theseus killed 
the Minotaur and fled from Crete. He took Ariadne 
with him, but deserted her on the Isle of Naxos. Bacchus 
found Ariadne there and married her. See also Влссноз; 
LABYRINTH; MINOTAUR; THESEUS. Н. Lovo Srow 

ARIANISM, AIR ih un iz’m, is the name given to the 
religious beliefs taught by the heretic Arius (2502-336?) 
This powerful heresy denied the divinity of Christ and 
regarded Him as merely a superior creature. St. Athanas- 
ius (295-373) was the greatest opponent of Arianism 
The Roman Catholic Church at the Council of Nicaea 
condemned this belief in 325. But Arianism continued 
to be a religious force until the end of the 700's, es- 
pecially among barbarian tribes. See Arius; 
Nicene COUNCILS. 

ARICA. See Tacna-Arica DISPUTE 

ARID REGION. See Сілмалте (Kinds; map); DESERT. 

ARIEL DAM. See Merwin Dam. 

ARIES, AY rih eez, THE Кам, is the first sign of the 
zodiac and the name of a constellation. The symbol of 
Aries is Т. It represents the horns of a ram or the nose 
and eyebrows of the human face. See also CoNsrELLA- 
TION; ZODIAG. 


Theseus 


The Constellation Aries, or the Ram 


ARIKARA INDIANS, uh REE kuh ruh, were a village- 
dwelling Plains tribe who once lived on the upper Mis- 
souri River. Their name in sign language was corn 


eaters. They raised a special, short-season. corn suited 
to the climate of the Dakota region. Their home was 
the earth lodge, a huge frame of logs sunk deep into 
the earth and covered with poles and sod. It housed 
three or four families and had a stable for horses. In 
spring the Arikara planted corn, and in summer they 
held ceremonies to make it grow. After harvest they 
moved to the Plains, where they lived in tepees and 
hunted buffalo. They wore highly decorated buckskin 
clothing. Each Arikara man greased his hair, and 
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ARIOSTO, LUDOVICO 


sha it in two long horns standing up from the head. 

aw explorers had many fights with the Arikara, 
whose villages were on the direct route to the West. 
Parties of explorers came up the Missouri River in flat- 
boats, then traded with the Arikara for horses to con- 
tinue the trip. The powerful Arikara tribe was weak- 
ened by smallpox and finally driven from its home by 
other Indians. The few who are left now live at Fort 
Berthold in North Dakota. Jous C. Ewers 

ARIOSTO, дн ree AWS toh, LUDOVICO (1474-1533), 
was one of the leading poets of the Italian Renais- 
sance. He became most famous for his beautiful epic, 
Mad Roland. It is a skeptical but humorous treatment 
of the old French heroic songs about Roland and other 
vassals of Charlemagne. Ariosto helped end the popu- 
larity of the fantastic tales of chivalry by gently ridicul- 
ing them. He also wrote more personal poems, espe- 
cially of his life with the Este family at Ferrara. Ariosto 
was born at Reggio. WERNER P, FRIEDERICH 

ARISTA, uh REES tuh, MARIANO (1802-1855), a 
Mexican general, took part in Mexico’s war for inde- 
pendence from Spain. Later, he fought against the 

United States in the Mexican War (see Mexican WAR). 
His forces were defeated at Palo Alto and Resaca de la 
Palma by Brigadier General Zachary Taylor. Arista be- 
came president of Mexico in 1851, but resigned in 1853 
rather than bring civil war to his country. He escaped to 
Europe, where he died. The powerful Santa Anna was 
recalled from exile and took over the government (see 
SANTA ANNA, ANTONIO LÓPEZ De). Arista was born at 
San Luis Potosí. DoNALD E. WORCESTER 

ARISTARCHUS, дк i; TAHR Киз, of Samos, was а 
Greek astronomer who lived in the 200's B.C. He was 
the first to state that the earth revolves around the sun. 
How he proved this is unknown. His book on the sub- 
ject has not come down to us, but his idea was quoted 
by Archimedes, the Greek mathematician, In Aristar- 
chus' surviving treatise, On the Magnitudes and Distances 
of the Sun and Moon, he said nothing about his theory 
of the earth’s motion. Epwarp Rosen 

See also Copernicus, NicoLaus; SOLAR SYSTEM. 

ARISTIDES, AR ihs TIE deez, (5302-468? B.C.), called 
“The Just,” was an Athenian statesman and military 
leader, He was a rival of Themistocles, who wanted 
to make Athens a naval power. Aristides thought it 
best to maintain a powerful land force because the 
army, rather than the naval forces, had defeated the 
Persians at the battle of Marathon in 490 в.с. 

The issue between them was decided by the people 
about 482 в.с. According to custom, the Athenians 
voted on whether Aristides or Themistocles should be 
ostracized, or banished. Each voter wrote one of the 
names on an ostracon, or piece of pottery. Because of 
Themistocles’ great influence with the people, Aristides 
lost the vote, and was exiled. 

Nevertheless, Aristides remained loyal to Athens. In 
480 в.с., he warned the city that the armies of Xerxes, 
King of Persia, were approaching. He joined Themi- 
stocles at the battle of Salamis, and helped the Greek 
victory there by forcing the Persians off Psyttalea, an 

island near Salamis, with troops he himself had raised 
(sce ЗАТАМВ). He was then called back from exile and 
appointed general in 479. 
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Агы. 4 
Visual Education Service 
Aristides, according to Plutarch, was asked to vote одой 
himself by an Athenian who did not recognize the statesmon 


From that time on, Aristides was the most powerful 
leader in Athens. In 477 в.с., the Delian League was 
formed to free and protect Greck colonies in Asia Minor 
from Persian rule. Aristides was asked to decide the 
amount of money and number of ships each city should 
give the league. He decided that each should contribute 
according to its ability to pay. ү 

Adistides served ан рау, апа маѕ proud of Е 
poverty. When he died, the state paid for his burial a 
provided for his family. С. BnapromD Wet 

See also THEMISTOCLES. ihe. í 

ARISTOCRACY, ar is TAHK ruh sih, is a EU 
government in which control rests in the hands e 
wealthy or socially prominent citizens. The term oe 
from the Greek. It means government by the ae 
theory of aristocracy is that the men born um ani 
that hold wealth or power will have more e к 
better training than the rest of the people. Eas 
therefore be better able to look out for e 
fare. Aristocracy is opposed to democracy, Ne 
teaches that aristocrats in power are more likely Rie 
out for themselves than for the public. At various y 
Athens, Sparta, Rome, England, and Japan, cups 
aristocracies. The term is often used today for | any 
of social leaders. It is also used to mean the ee 
group of things or ideas, as an aristocracy s rane 
wealth, skill, or talent. уд 2485 

ARISTOPHANES, arr is ГАНЕ uh necs E у 
B.C.), was the greatest ancient Greek waters racell 
His plays combine fantasy, rollicking wit, an = edw 
lyrics, with serious criticism of politics, manne. 


song 
В * 1 уык naster 01 *- 
cation, music, and literature, He was à п how а © 


henian 


plays, and 11 have survived. They are 0), Pratt 
(425 n.c.), Knights (424), Clouds (423), Wage us 
(421), Birds (416), Lysistrata (411), Them 


Brown Bros. 


Aristophanes Satirized the Conditions of His Time. 


(411), Frogs (405), Ecclesiagusae (3932), and Plutus (388). 
Aristophanes’ most popular plays are Frogs, which 
criticized Euripides; Clouds, which satirized Socrates; 
Birds, a fantasy about a city in the sky; and Lysistrata, a 
partly farcical plea for peace. Moses HADAS 

See also EURIPIDES; SOCRATES. 

ARISTOTLE, AR iss тот? 1 (384-322 в.с.), a Greek phi- 
losopher, is considered one of the greatest and most in- 
fluential thinkers in Western culture. His writings 
covered every branch of human knowledge known in 
his time, 

His Works. Aristotle thought all things could be 
Ed as unities of form and matter. To explain 
e and matter, һе developed four causes, or principles, 
n his philosophy of nature. He distinguished the four 
ida material, efficient, formal, and final. He thought 
face оппа], efficient, and final causes as form, and of 
fae ena cause as matter. Aristotle’s causes answered 
: аи about how anything came to be, such as 
a ai or a dog. The questions answered were: (1) Of 
ети кна и is it made? A statue is made of marble, 
bs ye made of living cells. (2) What efficient cause 
rer ү it? A statue is produced by the work of the 
" pn The dog is produced by its parents. (3) What 
Seren t nature, or idea? The statue may represent 
КЫЧ. The dog’s nature would be described ana- 
() Wh y and physiologically in the science of biology. 
Doan T the final cause, or goal, of the process? The 
feat e statue is the goal of the sculptor's work. A 

mind ape animal is the dog's natural purpose. 
liie А е delved at length into the philosophy of 

Wc be philosophy differed from that of his teacher 
d i ттн Aristotle was far more systematic and 
№ 2 with the material world (see Prato). Aristotle 
асо, rst philosopher to examine in detail а form of 

eae known as a syllogism (see Locic). | 
bin the first philosopher to do extensive and 
pte research in natural science. He analyzed the 
ү Wels of both external and internal parts of animals, 
ro the heredity and movement of animals. He 
Several important treatises on these subjects. 


Brown Bros. 
Aristotle Tutored and Inspired Alexander the Great. 


Aristotle laid the foundation for the science of psy- 
chology. He showed the conditions of a happy life for 
the individual and for society in his books on ethics and 
politics. He emphasized moderation, or the “Golden 
Mean,” as the chief guide for organizing a virtuous life. 
He thought true virtue followed the middle path be- 
tween extremes of excess or deficiency. 

Aristotle has been called the founder of literary criti- 
cism. In his Poetics, he analyzed the plot, characters, 
and thought of the classic Greek dramas, and estab- 
lished three basic unities of good drama. The standards 
Aristotle set for literary criticism were influential, al- 
though frequently misunderstood, for hundreds of years 
after his death. 

His Life. Aristotle was born in Stagira, to the north 
of Greece. His father was court physician to Amyntas П, 
the Macedonian king. Aristotle received a good educa- 
tion in natural science from his father. 

When he was 17, he went to Athens, where he studied 
under Plato for 20 years. After Plato died, Aristotle 
taught in Asia Minor for several years. In 342 B.C., King 
Philip of Macedonia called him to Pella to tutor his 
son, Alexander, then 14 years old. Aristotle taught the 
boy a love of Greek learning. After Alexander conquered 
Greece and Persia, he supported Aristotle’s scientific 
researches with grants of money. His men collected 
biological specimens, made observations on them, and 
sent them to Aristotle in Athens. See ALEXANDER THE 
GREAT. 

After Alexander became king in 335 B-C., Aristotle 
returned to Athens and established his school in the 
Lyceum. He soon was recognized as Plato’s successor 
and the philosophic leader of the ancient world. Because 
he lectured while strolling about the corridors of the 
Lyceum, his students and followers for centuries were 
called Peripatetics, meaning to walk around (see LYCEUM; 
PERIPATETIC SCHOOL OF PHILOSOPHY). 

When Alexander died in 323 B-C., Aristotle left 
Athens and went to Chalcis. He died there a year later, 


at the age of 62. Lewis M. HAMMOND 
See also ENCYCLOPEDIA (The First Reference Works). 
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Arithmetic is one of the most 
important subjects taught in 
school. It enables us to solve 
thousands of everyday prob- 
lems that involve numbers. 


HOW MANY? 


ARITHMETIC, wh RITH muh TICK, gives us the an- 
Swers to questions such as “How many?” *How much?” 
“How big?” and “How far?” It helps us find short, easy 
ways of solving problems that have numbers in them, 


Arithmetic is sometimes called “the science of num- 
bers” and “the art of calculation.” It forms an impor- 
tant branch of mathematics (see MATHEMATICS), 


The Importance of Arithmetic 


Arithmetic is one of the most important tools of daily 
living. In our homes, we use arithmetic to tell time, to 
prepare recipes, and to pay our bills. We use arithmetic 
when we count money or keep score in a baseball game 
or tennis match. We need arithmetic to buy clothes that 
fit or to measure the amount of wallpaper needed to 
decorate a room. 

In business companies, accountants and bookkeepers 
use arithmetic to keep financial records, Businessmen 
must understand arithmetic in order to know how much 
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CH. Armstrong Roberis 
Arithmetic teaches us how to count and answer 
the question "How many?" Without orti = 
farmer would not know how many apples he hos. 


HOW MUCH? 


w 10 
Arithmetic teaches us s а 
measure quantities, suc i 
the amount of milk in a 9 


ithmetit 

to charge for their products. Engineers Е ug 
to plan bridges, factories, machines, айй re н 
tists could not discover new knowledge M need 
of arithmetic in experiments and resea rch. Doc rescrip 
arithmetic to write the quantities of drugs in P 
tions and to measure blood pressure. ir profits, © 

Arithmetic helps farmers to figure hen 
count their livestock, and to find how muc nds 0n 
will take to build a barn. "Transportation bue va 
arithmetic in many ways. For example, f airplanes 
navigators use arithmetic to fix the position о! 
and ocean liners. it 

Arithmetic is so important that, along wi 
and writing, it forms the “Three R’s”—the 
of education. 


h reading 
backbone 


Arithmetic Problems ". 
E i studied in ёё 
Two main types of problems are studied 


8 ak + roblem 
tary arithmetic. You solve the first type of p 


HOW BIG? 


We learn how to measure the size of things by 
mastering the skills of arithmetic. This boy's 
parents use arithmetic to measure his growth, 


HOW FAR? 


Arithmetic teaches us how to 
Use units such as feet, yards, 
and miles to measure distances 
such as the length of a pipeline. 


ARITHMETIC 


counting objects, or by grouping and regrouping objects. In 
this kind of arithmetic, you do not deal with parts of 
things, but only with whole, unbroken things such as 
people, cows, houses, and so on. For example, you 
might want to know how many cows there are in a herd 
or how many houses stand on your block. To solve these 
kinds of problems, you use only whole, or natural, num- 
bers such as one, two, three, and so on. 

A second kind of problem can be solved by measuring 
or comparing quantities. For example, you may want to 
measure how far you walk to school, how long a board 
is, or how much gasoline is needed for a trip in the 
family car. Whole numbers are not satisfactory to solve 
these kinds of problems. You may also have to use 
another type of number. For example, you may walk 
4} miles. You may have a board 12 inches wide, or you 
may buy 6.7 gallons of gasoline. To record these kinds 
of quantities, we must use fractions. There are three 
kinds of fractions: (1) common fractions such as $ or 3, 
(2) decimal fractions such as .75 or 3.5, and (3) per cents 
such as 75% or 350%. Frequently, you may choose 
which type of fraction to use. 


Working with Whole Numbers 


Counting and Grouping. Arithmetic often begins 
with curiosity about how many things there are in a 
collection or group. Every group has a number that 
stands for the quantity of things it contains. When the 
things in two groups can be matched in pairs, the two 
groups have the same number. Suppose you have a 
bowl of black marbles and a bowl of white marbles. 


If you can match one black marble with one white 
marble until no marbles are left in either bowl, then 
both bowls held the same number of marbles. Mathe- 


maticians would call the group of marbles in each bowl 
а set. In this case, each set has the same number. 

For very small numbers, you can see at a glance the 
number of things in a set. For example, you can quickl 
tell that there are three cookies on a plate, or two егез 
of candy in а box, or four persons in a room. But when 
а set gets large, you have to count to find its number. 

The names of the numbers of things are called numerals. 
Before You can count, you must learn to say the numerals 
in order, such as one, two, three, and so on This is 
called rote-counting. After you have learned the number 
Dames, you can match, in order, each object in a set 
with а numeral, until all the objects have been matched 
Then you know the number of the set. 

Numeral Systems, [ 
bers in order, like this: 


E шщ 
а ш HH 
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t is possible to put all the num- 


Then we say the names of these numbers in order 

this: one, two, three, four. five, six, and so Mari. 
can write the numerals, like this 3,4,5,6, ands 3 
Ways of putting numbers in order аге called Ke 
systems, or sometimes nw 


r systems. 


Throughout history, man has used various п 
systems. For example, the ancient Babyloniar 
little gouges in a clay tablet. The Greeks had two es 


tems. One used letters of the Greek alphabet, as j 
used a for 1, b for 2, and с for 3. The Romans ue 
numerals such as МОСС. XXVII. 


ТАЕКЕ PX ЧААР 


VAR UL cia ie e ia т eh mes Vn 


We still use Roman nurncrals for special purposs 
as in the outline with this article. See NUMBER; Rows 
NUMERALS. 5 

Our numeral system was invented by the Hindusani 
brought to Europe by the Arabs. For this reason, it 
often called the Arabic, ог Hindu-Arabic, numeral syste 
It is also called the decimal numeral system. See ARAM 
NUMERALS. 

The decimal numeral systcın is compact and pee 
a person to calculate rapidly with pencil and ps 
It is based on ten digits: 0, 1, 2, 3, 4, 5, 6, 7,8, : hn 
word digit means finger and comes from a time wi? 
men counted on their fingers, The most import 
feature of the decimal number system is the ie 
place value. This means that the value of i " 
depends on its location. For example, 2 means E 
ones, 20 means two tens and no ones, and uer 
two hundreds, no tens, and no ones, See Dect 
NUMBER System (Place Value). 


oblet 
An Adding Machine Is a Handy Arithmetic Toolil 


" t ily. 
office workers to add and subtract quickly and d м, алй 
Harold № 


Operations with Whole Numbers. We use four basic 
metic problems. These are (1) 


ons to solve а 


2) subtraction, (3) multiplication, and (4) 

n. If you the problem of finding the 

aber of ob in two or more groups, the 

vi to the prob is called addition. You may 


r and count the total number. 
unting to add. But this process 
it man has invented short-cuts. 
four apples together with three 
we record the process as 4 4- 

s call this an addition fact. 


the groups tog 
IS Way, YOU ust 
зу and slow 


example, if you 
ples and find the sum 
7. Mathematici 


A Brick : H. Armstrong Roberts 
E Sig Adds Bricks to a Wall by putting them on 
у one. You can also odd numerals by putting them together. 


E. to do more complicated additions without 
Е ton must | im 81 facts like this. Some of 
Beo аус such as 2 + 3 = 5and 2 + 1 =$; 
E ed he other addition facts are more difficult to 

, such as 9 + 8 = 17 and 9 + 9 = 18. See ADDI- 


TION, 


Subtraction ic р Х 
tion т is sometimes called the opposite of addi- 
: there are several kinds of situations in arith- 


Taking Awa 


away AeA Matches Is Like Subtraction. When we take 


from a group, subtraction tells how many remain. 
H. Armstrong Roberts 


ARITHMETIC 


metic that are called subtraction. Ir 
take-away, we may ask: “If we have 15 books and take 
away 7, how many books will remain? 


nc kind, called 


H 
со 


| f 


In comparison, we might ask: “If Peter has 15 books 
and John has 7, how many more books does Peter have 
than John?" Or, we might want to know how many 
more? For example, we might ask: “If Henry has bought 
7 books out of a set of 15, how many more books must 
he buy to have a complete set?" All these may be 
recorded as the subtraction fact 15 — 7 = 8. See Sus- 
TRACTION. 

Multiplication. with whole numbers is a short way of 
adding or counting equal numbers. If you want to 
combine three groups of five apples each, you may find 


or by counting. In multiplication, 


the answer by adding \ 1 i 
ording it as 3 X 5 = 15. 


you shorten this by rec 


x 3 = 15 


ion fact, and you must learn many 
plication. The multiplication facts 
See MULTIPLICATION. 


5p! 


This is a multiplicat 
of these to do multiplica 
are called the multiplication table. 


ARITHMETIC 


Division lets you separate a group of things into equal 
parts. For example, if you want to divide 18 apples 


оь 


among 6 persons, you may find the number of apples 
cach person gets by dividing the fruit into equal piles. 
Then you may record the answer as 18 + 6 = 3. 


The 18 apples divided among 6 persons gives 3 apples 
to each person. 

Another kind of problem may be asked in division, 
If you have 18 apples and wish to fill gift boxes that 
hold 6 apples each, how many boxes will you fill? The 
answer here is three boxes, but we record it as before: 
18 + 6 = 3. In one case, we divide the apples into 
equal piles. In the other case, we take away 6 from 18 
as many times as possible. See Division. 

Checking Answers is an important part of arith- 
metic, because mistakes may creep into your work. 
People usually check addition by adding again, but in 
a different way. If you add a column going down, the 
best check is to add it going up. Subtraction is checked 
by addition. We check multiplication by division, and 
division is checked by multiplication. 1 

Estimating what your answer should be serves as a 
good way to make a rough check to prevent bad errors. 
You can estimate by rounding off numbers until you 
can work with them easily. For example, if you wish 
to multiply 8 X 47, you can round off the 47 to 50 and 
note that 8 X 50 = 400. You can see that the correct 
gc must be a little less than 400, 

ou can do this sort of checking i 
mental arithmetic. With mental Ший на 


Working with Fractions 


Measuring and Comparing Quantities. 
seen that many arithmetic problems can be solved by 
counting or by grouping objects. The records of these 
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solutions use whole numbers 
by measuring and compari 
solutions to these kinds oí 
fractions. 

To solve problems involving inches, we may ur û 
ruler. For problems of volume in the kitchen, we Tu 
use measuring cups or spoons. A gasoline pump mea. 
ures the volume of gasoline purchased in gallons. Wie 
measuring these quantities, we often find that the as 
swer is not an exact number of inches, quarts, or gab 
lons. We then record the measurement to the ne 
quarter, or sixtieth, or hundredth of a unit, depending 
on the accuracy we want and the measuring device o 
instrument we use. See MEASUREMENT (How Measure. 
ments Are Made). 

Thus, in problems that relate to numbers of mea 
eggs, houses, and so on, we can answer in whole num 
bers. The numeral system 0,1,2,3, and so on, fits thi 
sort of problem and we have no need of fractions, Ва 
in measurement, we often have in-between values for 
which we need fractions. 

When we compare two quantities we have a лай 
For example, if Joe has six marbles and Pete has бй 
marbles, the ratio of Joe's marbles to Pete's marble 
six to eight. This is commonly written 6/8 or $. This 
ratio of two whole numbers is called a fraction. The 
common fraction $ may also be written in decimal fom 
as .75 or in percentage form as 75%. These three m 
merals all stand for the same number. See Катю. | 

Common Fractions. Each common fraction consists 
of two parts. The top part is called the numerator and the 
bottom part is the denominator. А fraction bar Separate 
the two parts. If we have an inch divided into fourequi 
parts, and consider the length of three of them, bi 
record the length аз 3 of an inch. The fraction hos 
that we are taking three out of four parts into which the 
inch has been divided. ; 

Common fractions have two other meanings. In 1000 
problems, the numerator is a number being compa 
with the number in the denominator. Also, we d 
times record a division to be performed in fraction 
For example, the fraction * means the same thing 
8 + 4. Ww. 

In common fractions, one measurement or ratio Er 
be represented by different fractions. For at 
i т» туу, and so on, all have the same value. i 
can reduce these to the same value by dividing = da 
merator and denominator by the same number. anlot 
ample, in the fraction 4%, if you divide the pur. 
by three and the denominator by three, you i 
equal fraction 2. But arithmetic has a rule that te к 
equality of fractions even when you cannot s and 
ber by which to divide. Two fractions are ш) m 
only if, the cross products are equal. For example, $ 
because 2 X 51 and 3 X 34 both equal 102. d divide 

For the ways to add, subtract, multiply, ап 
common fractions, see FRACTION. decimal 

Decimals are fractions written as part of the he uris 
number system. The decimal point is next to к stem 
digit, which is the center of the decimal number у 
For example, a decimal might look like this: 

952 L0.123 А jnt it 
The first numeral to the left of the decimal Dicat 
dicates ones, and the first numeral to the right ee 
tenths. The second place to the left shows Mm 


Other problems are sikei 
1g quantities, To record d» 
problems, we often n 


t 


коой place to the right indicates hundredths, and 
gon. Thus, 16.7 means 1 ten, 6 ones, and 7 tenths. 
в could also be written 16ү. See DECIMAL NUMBER 
Sere. 

Percentages are fractions expressed in hundredths. 

б per cent of a number is one hundredth of the num- 
te. The symbol for per cent is %. Thus, 80% means 
34 or .80. See PERCENTAGE. 
“Changing Fractions. It is awkward to have three 
nds of symbols for fractions, because we must learn to 
dange from one Кіпа of fraction to another. But you 
an easily learn the rules for changing fractions. 

|. To change a common fraction to a decimal fraction, 
ride the numerator by the denominator. For example, 


E .875 
9 )7.000' 
2. To change а per cent into а decimal fraction, think that 


the per cent sign means per hundred. Divide the number 
оге the per cent sign by 100 by moving the decimal 
joint two places to the left. For example, 75% equals 
Jd. 

3. To change a decimal fraction to a common fraction, read 
tout loud. Then write this number as a fraction. For 
sample, read .25 as "twenty-five hundredths,” and 
write it as 445. You can divide both numerator and 
denominator of the fraction by 25, so that 125, becomes 3. 

Proportion. Two equal fractions make a proportion, 

sch as 1=% or J;—,35. The idea of proportion 
comes important when you know three terms and 
vant to find the fourth. For example, suppose you solve 
Бош of 25 problems on a test, and you want to find 
ии how many per hundred this would make. The best 
Yay to do this is to say that 16 compares to 25 as the 
mmber you wish to find compares to 100. This can 
be written }$= ту. There are two good ways to solve 
this problem. 
‚ One solution is to see that if you multiply 25 by 4, 
‘would make 100, Thus, you must multiply the 16 by 
+ So you have 49— i. You can check this with 
08 multiplication. 

In the other method, let the letter P stand for the 
33 т you are seeking. Then, 1$—459. Since these 
ces must be equal, cross multiply to find that 
" 725p. If you divide both sides of this equation 

25, you find that Р 64. See PROPORTION. 


History 


Pia have translated clay tablets that show that 
ES Ylonians were highly skilled in arithmetic and 
à ad more than 4,000 years ago. They developed 
в. We use today to measure angles in degrees, 
minute a oy seconds. Because there are 60 seconds in a 
ûn tens iis 60 minutes in an hour, this system is based 
tablets “A to 60, and on sixties from there on. The clay 
аў b Show that 2,400 years ago the Babylonians 
it the 2 ol for zero, and another symbol that worked 
i ited th way as the decimal point. Although we 
ylonia; € idea of sixties for time and angles, the 
Hindus redi idea of place value was lost until the 
Thep: covered it. 
Indus invented our present-day numeral system, 
To, j abs brought it to Europe sometime before 
Mima] СУСТ, it was not until the 1600’s that the 
We "ice ànd decimal fractions were introduced. 
lige; of making increased use of decimal fractions. 
S We oe parts of miles in furlongs, rods, or 
ОПеп use decimal parts, such as 13.6 miles. 


ARIUS 


We do not measure gasoline in quarts, pints, or cups. 
but in gallons and tenths. Thus, the use of the decimal 
fraction system is still developing. Нов маз Boywros 
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Questions 
What are the two main types of problems in clemen- 
ithmetic? А 
hat jm three kinds of fractions? 
What is rote-counting? 
What are the ten тае А 
lace value mean? Е 
What Bei four basic arithmetic operations? E 
What is a good way to check multiplication? Div vision? 
What are the three rules for changing Hector А 
If you know three terms of a proportion, how do you 
е fourth term? 
Банн gave us our modern system o 


YE us (A.D. 250-3362), a priest of Alex- 
bow re apes Arianism, an early pm 
heresy. He maintained that Christ is not equal to t е 
Father in the Trinity. Rather, ut Son, vim gaa 

the salvation of men. ‚ Chi 
i dau existed. Arius’ great enemy, tae 
defended the orthodox interpretation of the rinity, 

ing that the Son is equal to the Father in all ways. 
eee ained many powerful supporters, and the con- 
flict aca until the Roman Emperor iced 
ether the Council of Nicaea in 325. Her 
jue ndemned апа banished, and Arianism was 


f writing numbers? 


made heretical. Later Arius was recalled, but probab! у 
did not return to Alexandria. FREDERICK А. NORWOOD 


553 


ARIZONA 


The Grand Canyon State 


[ШТАТ DEUS | 
mm 5 


The State Seal 


ARIZONA, AR uh ZO nuh, one of the Southwestern 
states, received its name from Arizonac. This is an area 
in nearby Sonora, Mexico, which borders the State. 
Arizonac is an Indian word that means small Springs. 
Phoenix is the state’s capital and largest city. 

Colorful rock formations, giant cactus plants, and 
sweeping deserts give Arizona great scenic beauty. The 
spectacular Grand Canyon, a 200-mile-long gorge cut 
by the Colorado River, gives Arizona the nickname of 
Tur GRAND Canyon STATE. Millions of tourists visit 
Arizona every year to see the Grand Canyon, the 
Painted Desert, the Petrified Forest, and other awe- 
inspiring sights. Many health seekers come to Arizona 
because of the state’s dry, sunny climate. Arizon 
about 300 sunny days each year. 

Herds of beef cattle and sheep graze on the grasses 
of Arizona's mountains, foothills, and desert regions. 
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Land Regions of Arizona 


Huge dams, including Hoover Dam (formerly i: 
Dam) on the Colorado River, provide irrigation es, but 
Farm land makes up less than 2 of every 100 т 
few farming regions produce greater yields to We 
Cotton raised on irrigated land ranks as the me jr 
tant crop. Largely because of the dry аа from 
orchards of oranges and grapefruit are ae Ne. 
insect pests. Farmers also grow. alfalfa, on 
loupes, lettuce, and grains on irrigated E ited States 

The largest yellow pine forest in the Е na. The 
lies in the northern mountain region ot Аа 
mountains also provide а wealth of io \ 
The state is sometimes called ‘THE Coors " Ario 
cause it produces about half the nation's сорр E Othe: 
has some of the world’s largest copper incide goli, 
valuable minerals produced by the state 1 ч 
Silver, uranium, and lead. { : The Spa 

Arizona has a rich and interesting put. in 15 
ish explorer Francisco Coronado visited же Seve 
when he hoped to find gold in the ا‎ ‘most 
Cities of Cibola. The Mexican War а At that tim? 
Arizona to United States territory in 1848. dica 
the famed orator Daniel Webster de ting sa 5 
barren waste of prairie dogs, сг С 
incapable of producing anything : 
worth retaining.” The Apache pets 
and Geronimo led bloody raids on e КЛИ Б 
delayed the development of the teray ci 

For the relationship of Arizona to oth 
region, see SOUTHWESTERN STATES. 


The Land and Its Resources 


hwe 
‚3 in the sout patit 


Location and Size. Arizona lic ap shows 


part of the United States. The Color M 


suthern border forms part of the boundary between the 
United States and Mexico. Four states also border 
Arizona. California lies to the southwest, Nevada to the 
eorthwest, Utah to the north, and New Mexico to the 
east. The northeasicrn corner of Arizona is the only 
place in the United States where four states meet 
Arizona, Utah, Colorado, and New Mexico). Arizona 
has an area of 113.909 square miles. 
Land Regions. \rizona has two main land regions: 
the Colorado Platc:ııı and the Basin and Range Region. 
The Colorado Picivau covers about two fifths of the 
sate. This northern region has Arizona’s highest moun- 
tains and its decpest and widest river gorges. The 
Grand Canyon of the Colorado River, deepest and most 
beautiful of the ¢ s, lies in the northwest. Other 
canyons noted for | picturesque beauty include the 
Canyon de Chelly, Canyon del Muerto, and Oak Creek 
Canyon. The region also has scenic deserts, isolated 
hills, flat-topped rocks, and green valleys. The colorful 
Painted Desert and the Petrified Forest are in this area 
(ке PaivrED Оезект; PETRIFIED Forest). The series of 
plateaus that make up this region end in the Mogollon 
Rim on the south. This rim is a steep rock wall almost 
2000 feet high. It extends from central Arizona to the 
Mogollon Mountains in southwestern New Mexico. 
Pine forests cover the higher plateaus and mountains of 
the northwest. The principal industries of the Plateau 
region are lumbering and livestock raising. 
Many peaks of volcanic origin lie scattered through- 


- FACTS IN BRIEF 


Capital: Phoenix (since 1889). Earlier capitals, Prescott 
(1863-1867) (1877-1889); Tucson (1867-1877). 

Government: Coi: 55 — U.S. Senators, 2; U.S. Repre- 
sentatives, 2. Electoral votes, 4. State Legislature—senators, 
28; representatives, 30. Counties, 14. Voting Age, 21 years. 

Area: 113,909 square miles (including 334 square miles 
of inland water), 6th in size among the states. Greatest 
distance: (north-south) 390 miles; (east-west) 335 miles. 
„Elevation: High, Humphreys Peak in Coconino 

unty, 12,670 fect above sea level; Lowest, 141 feet 
0 a sea level, along the Colorado River in Yuma 

unty. 

Population: 1,302,161 (1960), 35th among the states. 

21815, 11 persons to the square mile. Distribution, urban, 
? per cent; rural, 25 per cent. 

Chief Products: Mining, copper, gold, lead, silver, 
мтапішт. Manufacturing and Processing, airplane parts, 
оС, food products, lumber and wood products, 
zm ted minerals. Agriculture, alfalfa, cattle and sheep, 

н fruits and vegetables, hay. 

siatehoodr Feb. 14, 1912, the 48th state. ; 
ш Seal: The mountains symbolize the physical fea- 

res of the state, The irrigated fields, orchards, and 
ne cattle represent agriculture. The mining indus- 
"i 5 symbolized by the quartz mill and the miner with 
Ariz and shovel. The date, 1912, is the year in which 

па joined the Union. Adopted in 1910. 

AGE Flag: The five-pointed copper star represents 

sun опаз copper industry. The rays of the setting 
‘ymbolize Arizona as a western state. There are 

ба and gold rays for the 13 original states. The 

When n the red and gold colors carried by Coronado 

State * and his men entered what is now Arizona, the 
ip colors of blue and gold, and the copper color of 

in mineral resource. Adopted in 1917. 

: Ditat Deus (God Enriches). 

{ “Arizona.” Words by Margaret Rowe 

; music by Maurice Blumenthal. 
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ag and flower illustrations, courtesy of Eli Lilly and Company 


The State Bird 
Cactus Wren 


The State Flower 
Saguaro (Giant Cactus) 


The State Tree 
Paloverde 
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out the Colorado Plateau. The highest of these peaks are 
those of the San Francisco and White mountains. Hum- 
phreys Peak, the highest point in the state (12,670 feet 
above sea level), rises just north of Flagstaff in the San 
Francisco Mountains. Baldy Mountain (11,590 feet) is 
the highest point in the White Mountains. ; 

The Basin and Range Region covers the rest of Arizona. 
It includes the entire southern part of the state, and a 
strip along the western border. It has two main areas, а 
mountain region and a plains region. The mountain 
arca extends across the state from northwest to south- 
cast. It includes several short, closely grouped mountain 
ranges. These mountain slopes have more soil and more 
vegetation than the slopes of the Colorado Plateau. 
‘Toward the south, the mountain ranges are farther 
apart. Wide valleys and basins lie between the moun- 
tains. The soil here produces abundant crops when 
irrigated. The chief ranges in the Basin and Range 
Region are the Haulpai, Mazatzal, Superstition, Santa 
Catalina, Santa Rita, Chiricahua, and Huachuca. 

The plains area of the Basin and Range Region lies 
in the southwest. It is a lower area, with a generally 
level surface broken by mesas, or flat-topped rocky hills 
with sloping sides. This region also has low, scattered 
mountain ranges where few trees grow. The plains 
actually are ancient valleys that have filled with rocks 
and soil washed down from the mountains. The soil is 
extremely fertile, but the scarce rainfall makes farming 
difficult. This problem has been partly solved by irriga- 
tion water held back by dams built across the Colorado, 
Gila, and Salt rivers. More than half the people of the 
state live in this plains region. 

Rivers, Waterfalls, and Lakes. The principal river 
is the Colorado, which winds through the Grand Can- 
yon and forms almost all the western boundary of 
Arizona. The river is 688 miles long in Arizona. The 
Colorado and its tributaries drain the entire state. Before 
1935, the muddy Colorado carried about a million tons 
of rich soil to the Gulf of California every day. The 
irrigation and power dams on the great river and its 
branches have stopped most of this waste of good farm 
land by holding back the waters. 

The waters of the Colorado Plateau and the plains 
area of the Basin and Range Region flow into the rivers 
through gullies, or small valleys. Rushing water fills 
these gullies after rainfalls, but they remain dry at other 
times. The Gila, Williams, and Santa Cruz rivers appear 
to be dry for much of their courses except during the 
rainy season from July through September. But water 
always flows beneath their sandy beds. 

Many mountain streams tumble down cliffs and can- 
yon walls in picturesque waterfalls and cascades, The 
best known falls include Havasu, Navajo, Bridal Veil, 
Mooney, and Beaver falls. They are on Havasu Creek 
in the Supai Canyon area of the Grand Canyon. 

Several small lakes lie in the mountain area of the 
Basin and Range Region and in the southern part of 
the Colorado Plateau. Mormon Lake, the largest natural 
lake in the state, covers about 12 square miles. Many 
artificial lakes have been made by the damming of 

streams for irrigation and water conservation, The larg- 
est of these lakes include Roosevelt Lake and San Carlos 
Reservoir. Lake Mead, behind Hoover Dam, lies partly 
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in Nevada. Part of Havasu | ake, formed by em 


struction of Parker Dam, lies in California. 

Natural Resources. Arizona's prosperity coe fus 
its natural resources, especially water, пигетай, 
forests. є 

Soil. Soils of the high mountains and [t 
northern and eastern Arizon. are gravelly, sandy ias 
These areas have great forests and valuable gus 
lands. About nine tenths of the suitable farming lawl 
lies in the dry regions of southern and western Абла 
Soils here were brought down from the Sura 
mountains by water. They «ary from coame gamis 
finely divided silt and clay. 1 he best soils lie alang the 
water courses and in the lowlands. 

Minerals. Arizona's mountains and plains cess 
large deposits of minerals, the most valuable of wht 


is copper. Other minerals include barite, gold, kal 
silver, tungsten, and zinc. Molybdenum and хаж 
metals used in hardening steel, are also mined Le 
important mineral resources include asbestos, clay, osi 
feldspar, gypsum, iron, manganese, mercury, sisii 
gas, strontium, and uranium. 

Forests. Almost three fourths of Arizona's timber ie 
in national forest areas or on Indian reservations Te 
mountain regions have the largest area of poni 
pine in the United States. Other important trees indul 
the blue spruce, Douglas fir, and white бг. Also abu 
dant, but of less commercial importance, are the ple 
(pine), Engelmann spruce, alpine fir, Arizona eyes 
quaking aspen, ash, sycamore, oak, and juniper. 

Plant Life in Arizona varics widely. Flowering gu 
niums flourish in the mountain regions. S 
cholla cactus is common in the hot desert aras TH 
organ-pipe cactus grows in desert arcas near m . 
Organ Pipe Cactus National Monument south of AP 
has many rare kinds of cacti. The saguaro, an 
cactus, is the largest cactus of the United — 
blossom is the state flower. Other unusual p 
clude the Joshua tree, the night-blooming ceres 
bitterbark tree, and several varieties of the yucca plate 

Animal Life in Arizona includes the ga alll 
of mule deer in any state (more than 180,000) 
large buffalo herds (about 400 animals). Deer de We 
lo, almost wiped out by the carly settlers of 
now roam safely in game refuges and natio! 
Wild animals in the mountains and on 
include white-tailed deer, pronghorn antelope 
tain sheep, Yellowstone elk, and black beam 
Mexican jaguars live in the southern noe det 
animals valuable for their fur or as food incl 5 
badger, beaver, bobcat, javelina (рессагу), Кай 
ring-tailed cat, squirrel, and weasel. The ^ 
white-tailed squirrel is found only on the Kai "d by i 
north of the Grand Canyon, and is potes inhabit 
Arizona is one of the few places in the wor per 
by the Gila monster. This rare, poisonous 
desert areas (see Сп.А MONSTER). И E 

Arizona's game birds include шоп br pares 
turkey, and various waterfowl. Bright-Co'o -— 
live in the Chiricahua Mountains. The moun rag 
abound in brown, cutthroat, and rainbow 
the warmer waters include large- and small-m' 
crappie, and bluegill. ; 

Conservation of water is of great impo 
zona farmers. The reservoirs that supply “ 
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POPULATION 
Most of the people of Arizona live in the 
south-central part of the state. 
Persons to the Square Mile 
under 2 
2-6 
18-45 
45-90 
Urbon Centers 
am Over 500,000, showing 
approximate shape 
® 200,000-500,000 
© — 20,000-50,000 


AVERAGE YEARLY RAINFALL 
Much of Arizona receives less than 10 
inches of rain each year. 

(inches) 
under 10 
10-20 
20-30 


GROWING SEASON 
The growing season is less than foui 
months long in the mountainous replete’ 


Average Number of Days 
Without Killing Frost 


0! 
Especially created for World Book Encyclopedia by Rand McNally and World B^ 
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The maps and graphs on this page show the variation 
in rainfall, population, and growing season, They ohe 
tell the chief ways the people earn their living ong 
the average yearly value of the state's Main produs 


TOTAL PRODUCTION $887,000,000 


Agriculture 
42% 


ARIZONA'S LEADING PRODUCTS 
Each Box № Represents $10,000,000 Worth of Products; 


MANUFACTURING Toto! Value Added $236,000,000 
Primary Metals POEWE $54,000,000 
Transportation Equipment ишини $51,000,000. 
Food Processing ЁШ — $41,000,000 
AGRICULTURE тос! $371,000,000 


Cotton SEEME $167,000,000 


МЕ 
Cattle REMME $71,000,000 


Vegetables Mmmm $48,000,000 


MINING тою! $250,000,000 


Copper $245,000,000 


All figures are based on ь 
government statistics for a 4 year period. 


ECONOMIC ACTIVITY 
Copper mining accounts for 29 per cent 
of the state's income. 


MANUFACTURING MINING 


er 
Transportation Equipment @ d 
«Ш Food Processing @ i 
IL Primary Metals (o UR 
ҸӘ Metal Products Is 
( Silver 
RECREATION Uranium 
С) Tourist Zinc 
AGRICULTURE 
Cotton Ў 
Special Crops & General Farming 
Fruit, Truck & General Farming 
Year Long Grazing 
Mountains & Forest 
Desert 
Irrigated Land 
"S CHIEF 
ARIZONA NTER 


MANUFACTURING CE 


Q $100,000,000 to $500,000,000 
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үст” 1950 
an 1910 
Physical Features 
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Buy Peak . .E 6 
Биби! Dam . G3 
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Canyon de Chelly 
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Canyon Diablo 
Cwi Pleasant Dam 
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Chalon Creek . 
Chinle Creek .. 
Оле Valley . 
Chiricahua. 
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Mt. Bangs ..... .. 
Mt. Dellenbaugh . 
. Floyd 
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Oak Creek Canyoi 
Oraibi Wash .. 
Organ Pipe Cactus 

Nat. Mon. .. 
Painted Desert 
Paria В. ... 
Parker Dam 
Pastora Peak . 
Peacock Mts, . 
Peloncillo Mts. 
Petrified Fores! 
Petrified Forest 

Mon. . 
Pictograp! 
Pictured Rocks . 
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Pozo Redondo Mt: 
Pueblo Colorado 
Wash . 
Puerco R. 
Richards Lake 
Roof Butte . 


Rose Pi 


Sahuaro Reservoir 

Salt В... 

Salt River Mt: 
San Carlos Reservoir 
San Francisco R. . 
San Pedro В. ...... 
San Simon Creek ... 
Santa Catalina Mts. 
Santa Cruz R. ..... 
Santa Maria Mts. . 

Santa Maria R. 
Santan Mtn. . 
Sauceda Mts. . 
Sheep Mtn. .. 
Sierra Ancha 
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Table Mtn. 
Table Top . 
Tonto Nat. Mon. ... 
Tonto Natural 

Bridge .. 
Trigo Mts. . 
eae 


оп. 
Turret Peak 
Tuzigoot Nat 
Verde R. 
Virgin M 
Virgin R. 
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White Mesa Natural 

Bridge ... 
White Mts. 
White Б... 
White Tank Mts. 
Williams R. ... 
Woolsey Peak 
Wupatki Nat. 
Yuma Desert 
Zuni Reservoir 
Zuni R. 


Counties 


Apache, 30,438 . 
Cochise, 55,039 
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Pima, 265,660 
Pinal, 62,673 
Santa Cruz, 10, 
Yavapai, 28,912 
Yuma, 46,235 .. 

Cities 
Adamana, 30 . 
Aguila, 120 . 
Ajo, 7,049 
Alamo Crossing, 18 .. 
Alhambra, 200 . 
Ali Ak Chin, 40. 
Allah, 100 
Alpine, 300 
Amado, 40 
Anegam, 3! 
Apache, 15 . 
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Buckeye, 2286. Е 3, Н 
Ihead City, 50". 
ylas, 500 . 
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tion have been formed by damming streams in mountain 
gorges. The Colorado River has the great Hoover Dam, 
and Davis, Laguna, Parker, Head Rock, and Imperial 
dams. Construction began in 1958 on a giant dam on 
the Colorado River in Glen Canyon. Other major 
dams, most of them built by the federal government, 
include Bartlett on the Verde River, and Theodore 
Roosevelt, Horse Mesa, Mormon Flat, and Stewart 
Mountain dams on the Salt River system. Coolidge 
Dam stands on the Gila River, and the privately con- 
structed Carl Pleasant Dam holds back water on the 
Agua Fria River. Water stored by these dams flows 
through thousands of miles of irrigation canals to more 
than 1,049,000 acres of Arizona farm land. The All- 
American Canal is the largest irrigation canal in the 
United States. This 80-mile-long canal carries water 
from the Colorado River throughout southwestern 
Arizona and southern California. 

Climate. Arizona has an average of about 300 sunny 
days each year. The dry air makes both heat and cold 
more bearable than in humid areas. Phoenix has an 
average temperature of 51?F. in January and about 
90°F. in July. During the warmer months, generally 
from May through September, the southern part of the 
state has extremes ranging from 100°Е. to 119°Е. The 
cold months in this section have temperatures averaging 
about 50°F. In the mountain and plateau regions, 
summer temperatures seldom rise above 90°F. During 
the colder months, from November to April, the tem- 
peratures vary from 32°F. to —25°F. 

Parker recorded the state’s highest temperature, 
127°F., in July, 1905. Fort Valley holds the record 
for the lowest temperature, —33°F., in January, 1949. 

Arizona's rainfall averages from 2 to 5 inches a year 
in the lower Colorado River Valley, and from 25 to 30 
inches in the mountain regions. The heaviest rainfall 
occurs from July through September. Snow seldom falls 
except at high altitudes in the mountain regions. Snow- 
fall here varies from a trace to as much as 100 inches. 


life of the People 


The People. The U.S. Bureau of the Census reported 
that Arizona had a 1960 population of. 1,302,161, or 
about 11 persons per square mile. This was a 74 per- 
cent increase over the 1950 figure of 749,587. About 75 
of every 100 persons live in city areas. 

Around 94 of every 100 Arizonans were born in the 
United States. The largest numbers. of foreign-born 
residents came from Canada, Germany, Great Britain 
and Mexico. About 6 of every 100 persons are Indians. 

Spaniards were the first white men to settle in the 
Arizona region. Since the late 1800's, Mexicans have 
come to work in the mines and on the farms. Most of 
the Mexican children attend schools where both Eng- 
lish and Spanish are spoken, but they generally speak 
Spanish at home. The Mexicans have kept many of 
their old customs and traditions. They also enjoy tradi- 
tional foods such as tacos, enchiladas, and tamales 
prepared from corn and other ingredients and seasoned 
with sauces made of chili peppers. Cactus candy, made 
of cooked, sugared cactus pulp and citrus flavoring, is a 
favorite sweet. 


Arizona’s English-speaking population includes per- 
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sons from every state in the nation. Since World 
thousands of health seekers, vacationers, and 
persons have settled here permanently. Офе 


work in factories and on farins. 
About 83,000 Indians live in Arizona. The 
the largest Indian population in the nation, 


Indians belong to 15 tribes that live on 18 rese 
The largest Indian group, (пе Navaho, lives ona 
reservation in the northeastern part of the stay 
Navaho raise sheep and ponies. Discoveries of ai 
uranium on the Navaho reservation in the 19503 
greatly to the tribe’s wealth. The Hopi Indiag | 
farm and raise sheep. They still live in little 
called pueblos. The pueblos stand on high rock п 
the north. The Havasupai Indians live in G 
Canyon, a narrow, picturesque gorge that forms p 
the Grand Canyon. Yuma, Cocopah, and 
Indians live along the Colorado River. The Apache! 
in the eastern mountains. Yaqui Indians from 
live near Phoenix and Tucson. Other tribes include! 
Рипа and the Maricopa, who live along the Gila Ri 
and the Papago in southern Arizona. 
Jesuit and Franciscan missionaries came 
early Spanish conquistadors (conquerors). Since 
many Roman Catholic Mexicans have moved tn; 
zona. The Roman Catholic religion is the leading 
in the state. Mormons settled in Arizona during 
1860's and 1870's. They now make up the s 
largest religious group. Other leading denomin 
include the Methodist, Presbyterian, and Baptist, 
Cities. About 20 Arizona cities have populatio 
5,000 or more. Phoenix became the agricultural o 
of the Arizona territory soon after the town was 100 
in 1868. It ranks as one of the most popular winter 
tion cities in the Southwest. $ 
The buildings of most Arizona cities are раш 
light colors to help keep them cooler in sum 
Factories generally use electricity or gas for PONE 
there is little smoke or dirt to soil the buildings. А0 
residences are often of the ranch type, or modern м 
tions of the Spanish style. The most typical 
style in Arizona is the adobe, a house built of blod 
sun-dried brick. See ADOBE. "- 
See the separate articles on Arizona citi 
under Related Articles at the end of this article. 
Country Life. Many of Arizona’s small t0 p 
trading or mining camps that nestle on mountain 
Others are villages centered around one or 5 s 
stores. Some, such as Grand Canyon inside 
Canyon National Park, are tourist towns. T 
Most of the farming area is in the valleys oa Ri 
and Salt rivers, and along the lower Color 
Large cattle ranches lie in the mountains, ОП E 
plateaus, and in the foothills. Cowboys Е ock 
to round up cattle, brand calves, and ship 
markets throughout the nation. 
Work of the People E 
About 22 of every 100 employed Arizona r 
wholesale and ad рат Agriculti 
ploys the second largest group, with almos 
100 persons working on farms or тап of pr 
is the state's most important industry in V B lo 
tion. Mining and manufacturing rank nex 
by the tourist industry. 
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. The average size of Arizona farms and 
auches is about 4,000 acres. Every county has irrigated 
fm lands. The staic is noted for its large yields of many 

fruits, and vcectables. Maricopa County, in the 
amer of the Salt River irrigation system, leads in the 
gduction of cantaloupes, cattle, cotton, dairy prod- 
жю, en, гареп!!! grapes, hay, honey, and lettuce. 
{кү farming, or fanning without irrigation, is possible 
в Arizona only at hich altitudes where more rain falls. 
However, the short «rowing season limits the variety of 


emp that can be crown in the state's mountainous 
кром. See Dry Елкміхо. 
Frets and Vegeta’: Arizona produces many high- 


quality fruits, including dates, grapefruit, lemons, limes, 
elves, oranges, and \..ngerines, The state is also famous 
be broccoli, onions, lettuce, carrots, cantaloupes, water- 
кйин, and other fruits and vegetables. The irrigated 
bads of Maricopa and Yuma counties produce the 
бшен crops of citrus fruits and dates. Dried beans are 
geen in the area around Flagstaff. 

Fuld Crops. Cotton, the most valuable field crop, 
pows principally in the irrigated sections of southern 
zona. The state produces more than 780,000 bales a 
year. Alfalfa also grows throughout the irrigated regions. 
zona ranks first among the states in the amount of 


peduction of hay to the acre. An average of about four 
wes of alfalfa hay crows on each acre. Hay is used 
mainly for fattening range cattle, called feeders, for 


market. Other field crops include alfalfa, beet seed, 
barley, flaxseed, grass seed, and sorghums. 

Livestock. Arizona ranches have about 1,000,000 
ае and 350,000 sheep. Small herds of Angora goats 
Saze in the mountains. Great areas of land, too dry for 
the cultivation of crops, produce excellent grasses for 
айпа livestock. The great cattle ranches Не chiefly in 
$e Colorado Plateau. the central mountains, and the 
Futheast. Most of the cattle go to market in Arizona ог 

ia. Indians, particularly the Navaho, own 

out half of the sheep. Farmers ship their sheep to the 

West. The wool from the sheep and mohair 

the goats are usually marketed in Boston. Dairy 

Ше, hogs, honey, and poultry add to the income of 
many farmers, particularly in Maricopa County. 

Mining, Few states have richer deposits of minerals 
ln Arizona. Some mines have been worked since the 
“йу Spanish occupation, almost 200 years ago. But 
эы Was not highly developed until the early 1900's, 

se of poor transportation. К 
leads the state's other mineral products in 
ао ànd Arizona leads the nation іп ће mining of 
valuable resource. About 50 per cent of the copper 
Beduced in the United States, or about 12 per cent of 
world’s supply, comes from Arizona. The state 
CNN more than 500,000 short tons in an average 
ad Ost of the copper comes from great mines near 
the Sur Bisbee, Ajo, Ray, and Morenci, and mines in 
эы Globe, and Miami areas. Miners use os 

ining And and open-pit mining methods. In ореп-рі 
one the tops of vf none ae have been re- 
эш and the ore mined with power shovels. The 
, реп: mine is at Morenci. The San Manuel 
Rui. V near Tucson, developed during the 1950's, 
Largest = country’s biggest copper producers. The 


= Spero ad mines are located at San Manuel 


The smelting of copper and other ores leads all other 
activities in Arizona. Smelters usually 

operate in mining towns or near mining centers. Copper 
mined at Bisbee is smelted at Douglas, The meat- 
industry centers at Phoenix. Factories at Phoe- 


land that the tourist industry ranks as one of its most 
important industries. The chief tourist season lasts from 
November to April, when people from northem and 
eastern states seck relief from the cold. The northern 
forest lands and attractions such as the Grand Canyon 
also attract visitors during the summer months. The 
tourist industry brings in about $175,000,000 a year. 
Forest Products. Sawmills at Flagstaff and McNary 
produce about 95 per cent of Arizona's lumber, chiefly 
ponderosa pine. The lumber is used mostly for window 
sashes and doors, flooring, railroad tics, and millwork. 
Electric Power. Arizona receives most of its hydro- 
electric power from Hoover, Parker, and Davis dams on 
the Colorado River, Coolidge Dam on the Gila River, 
and Theodore Roosevelt Dam on the Salt River. Over 
half the state's power comes from hydroelectric sources. 
Steam furnishes most of the rest. For Arizona's kilo- 
watt-hour production, see ELECTRIC Power (table). 
Transportation. Except forrough wagon trails, Arizona 
had few transportation facilities until the late 1800's. 
Before railroads began operating in the state during the 
1870's, the steamboat route up the Colorado River from 
the Gulf of California was the best way to enter the 
region. River transportation a with the construc- 
i tion dams. 
=e và y qm about 110 civil and military 
i ыы major airlines serve the state. Phoenix Sky 
Li qu among the nation's busiest airports. In 
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1919, the Tucson Municipal Airport became the first 
municipally owned airport in the country. Many Ari- 
zona ranchers fly their own planes for business and 
pleasure trips. 

Railroads. Two major railroads use Arizona's 2,000 
miles of railways. The Southern Pacific became the first 
railroad to enter the region when it crossed into Yuma 
from California in 1878. 

Roads and Highways. Arizona has more than 30,000 
miles of roads and highways. About half are paved. 

Communication. The Weekly Arizonian, established 
in 1859 at Tubac, was Arizona's first newspaper. The 
earliest daily paper, the Daily Arizona Miner, appeared 
in 1866 at Prescott. The Anzona Republic, published at 
Phoenix, and Tucson's Arizona Daily Star are the state's 
chief newspapers today, along with their evening publi- 
cations, the Phoenix Gazette and the Tucson Daily Citizen. 
More than 60 newspapers and 20 magazines are pub- 
lished in the state. The highway department of the state 
government publishes Arizona Highways, a monthly 
travel magazine sold nationally. 

Arizona's first radio station, KFAD (now KTAR), 
began operating in 1922 at Phoenix. The state's first 
television station, KPHO-TV, started broadcasting in 
1949 in Phoenix. 


Education 


Schools. The first teachers in the Arizona region were 
Jesuit and Franciscan missionaries from Mexico. They 
taught the Indians about the white man’s religion and 
ways of life. Their mission schools closed in 1827 when 
the Franciscans were expelled by the Mexican govern- 
ment. No other schools operated in the region until after 
the Arizona Territory was established in 1863. The first 
public school opened at Tucson in 1871. The territorial 
legislature appointed a superintendent of public instruc- 
tion in 1879. The constitution of 1910 provides for a 
state public-school system. 

Schools receive support from tax revenues. The 
schools also receive income from a large permanent 
school fund. The state superintendent of public instruc- 
tion heads Arizona’s school system. The law requires 
children between the ages of 8 and 16 to attend school. 
The state supplies free elementary-school textbooks. 

About a third of the state’s children come from 
Spanish-speaking families. Some schools teach classes 
in both English and Spanish. Most Indian children at- 
tend one of the 28 government-operated schools on 
Indian reservations, or the school at Phoenix operated 
by the government for Indian students. For the number of 
students and teachers in Arizona, see EDUCATION (table), 

Universities and Colleges. Arizona has three ac- 
credited colleges and universities, two nonaccredited 
colleges, and two junior colleges, The following accred- 
ited universities and colleges in Arizona have separate 
articles in THe Wortp Book ENCYCLOPEDIA. For en- 
rollment, see UNIVERSITIES AND COLLEGES (table). 


UNIVERSITIES AND COLLEGES 


NAME Location FOUNDED 
Arizona, University of Tucson 1885 
Arizona State College Flagstaff 1899 
Arizona State University Tempe 1885 
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Libraries. Arizona has more than 20 city library 
tems and several county library systems. In ges ? 
department of library and archives at Phoenix сон 
а state-wide library extension service, This departmes 
was created by the territorial legislature in 1064 as dy 
Arizona Territorial Library. The first public librar E 
founded at Tucson in 1883. 

Museums. The Arizona State Museum, on the cam 
pus of the University of Arizona in Tucson, specials 
in anthropology, especially the study of man's develop. 
ment in the Southwest. The Museum of Хоф 
Arizona, near Flagstaff, is operated by ће Norte 
Arizona Society of Science and Art. The museum's p 
manent exhibits deal entirely with northern Arizona 
Many Arizona museums have collections of Indian рж 
tery, textiles, basketwork, and other handicrafts, 


The Arts 


Literature. Writers who have chosen Arizona as the 
setting for their work include Oliver La Farge (Laugh 
Boy); Zane Grey (The Last of the Plainsmen and mam 
other western novels); Ross Santee (Cowboy); Stewart 
Edward White (Arizona Nights, a collection of #04 
stories); and Robert Sherwood, who wrote The Рига 
Forest and other plays. Contemporary writers include 
Stuart David Engstrand, author of The Invaders, a noi 
about economic struggles on a farm; and Laura Adam 
Armer, who won the Newbery Medal in 1932 for he 
children’s story, Waterless Mountain. | 

Music. Musical compositions inspired by Anz 
scenery and subjects include 7 ^е Grand Canyon Suite ty 
Ferde Сто and Arizona Sketches by Victor Young. 

Painting. Frederic Dellenbaugh’s paintings of th 
Grand Canyon in the 1870's were the first oil land 
scapes of Arizona. Other artists who have done impor 
tant work in the state include Thomas Moran, Ele 
Burr, and Frederic Remington. Remington 15 oe 
for his paintings of western scenes and horses. n 
has artists’ colonies at Tucson, Phoenix, Sedona, Fig 
staff, and Scottsdale. i 

Crafts. Arizona Indian tribes have won fame 


5 
their handicrafts. The Navaho weave coli ы 
and rugs, and make beautiful silver jewe The Apd 


make pottery, blankets, and fiber baskets. d 
Pima, and Papago weave baskets so fine that bu 
hold water. The Yuma, Mohave, and other t! 
cialize in beadwork and pottery. 


Interesting Places to Visit к. 
Every year, hundreds of thousands of yee 
to the state to enjoy its sunny climate E amo 
wonders. Visitors in the Petrified Forest war i е, 
great logs that have turned into agate, ا‎ ) 
chalcedony. At the Navajo National Мо a 
gaze at the cliff dwellings built hundreds of ¥ i 
white men came to the region. The F 
Navajo County are well known for their 
which are prayers for rain. К north and? 
Arizona has winter-sports resorts 10 the Ьай 
warm desert playground in the south. H OF goth Eu 
is a year-round sport in southern Arizona. ai ja 
and residents make pack trips into remo А ch of 
and desert regions. Dude ranches provide à is powt” 
Old West (see Dune RANCH). Wicker ill rode 
“the dude-ranch capital of the world." Ап 


i which cowboys display their skill at roping and rid- 
ig, are part of the life of nearly every city and town, 
Sportsmen hunt mountain lions, bears, foxes, raccoons, 
gquirrels, and other game. Fishermen try their luck in 
фе mountain streams and artificial lakes. Other popu- 
ш activities include skiing, hiking, and water sports. 
Many health resorts and guest ranches have grown up 
wound the state's hot mineral springs. The springs 
include Agua Caliente on the lower Gila River, Tono- 
Hot Wells near Phoenix, Buckhorn Wells near 
Mesa, Castle Hot Springs and Soda Springs Ranch in 
Yavapai County, Clifton Springs in Clifton, and Indian 
Hot Springs in the upper Gila Valley. 
Following are brief descriptions of some of Arizona's 
most interesting places to visit. 


Apache Trail extends from Globe in Gila County to 
Apache Junction in Pinal County. This famous highway 
winds through rugged and beautiful mountain country. 

Dinosaur Canyon is 60 miles north of Flagstaff. Foot- 
prints left by huge dinosaurs can be seen in the white 
sandstone of the canyon floor. 

Hopi Villages still stand in Navajo County. Oraibi, 
bunded about 1200, is the oldest continuously inhabited 
settlement in the United States. Walpi dates from the 
early 1500's. 

Meteor Crater is in Navajo County. Many efforts have 
been made to locate the meteorite that dug this hole a 
mile in diameter and about 600 feet deep. The meteorite 
plunged so far into the earth it has not been located. 

Montezuma Well, in Yavapai County, is part of Mon- 
tzuma Castle National Monument. This cup-shaped 
lake is about 800 feet deep. There are well-preserved 
diff dwellings in the wall surrounding the well. The re- 
mains of an Indian irrigation system built during the 
1200's or 1300's can be seen from the rim of the lake. 

Monument Valley Navajo Tribal Park covers 96,000 
acres near the Utah- Arizona line. It has an observatory 
ind tourist center managed by the Navajo Tribal Council. 

Painted Desert, in Navajo and Coconino counties, is 
à wonderland of brilliant colors (see PAINTED DESERT). 

Papago Park covers 1,100 acres near Phoenix. It has a 
botanical garden and a rifle range. Many kinds of cacti 
grow among the red rocks. 

San Xavier del Bac Mission, near Tucson, is the best 
Preserved of Arizona’s early missions. The mission, built 
Eo is noted for the striking beauty of its design and 

© wood carvings and paintings on its walls. It was com- 
pleted in 1797. 
Southwestern Arboretum is near Superior, in Pinal 
i 9: Desert plants from all parts of the world grow 
E is botanical garden. 
e sione, à small town in Cochise County, was а 
E т mining camp where early-day desperadoes spent 
ch of their time, See TOMBSTONE. 
hite Mountains, in east-central Arizona, are famous 


k E 
E the beauty of their dark pine forests and rushing 
ountain Streams. 


National Parks, Forests, and Monuments. Arizona 
hn national parks, The Grand Canyon lies in the 
р с of the state along the Colorado River (see 
iin th ‘ANYON NATIONAL Park). The Petrified Forest 
ores, northeastern part of the state (see PETRIFIED 
ST NATIONAL Park). 

9 чы: Seven national forests cover almost 11,328,- 
tithe, Pd include about three fourths of the state $ 

т. The largest, Tonto National Forest in central 


i 

de Covers 2.901,960 acres. The other forests are 

Siw? Coconino, Coronado, Kaibab, Prescott, and 
Bleaves, 


її i 
Кы оа has 15 national monuments, or about a fifth 
those in the United States. These monuments 


ARIZONA 


preserve areas of unusual historic or scenic interest. 
Toroweep Point in Grand Canyon National Monument 
offers an unusual view of the Inner Canyon of the Grand 
Canyon. The other national monuments in Arizona are 
Canyon de Chelly, Casa Grande, Chiricahua, Monte- 
zuma Castle, Navajo, Organ Pipe, Pipe Spring, Saguaro, 
Sunset Crater, Tonto, Tumacacori, Tuzigoot, Walnut 
Canyon, and Wupatki. Each has a separate article in 
WorLD Book. 


Annual Events in Arizona 


Arizona's annual events include many rodeos, county 
fairs, and Indian celebrations and dances. Perhaps the 
state's most popular annual show is the Arizona State 
Fair, held during the first two weeks of November at 
the State Fair Grounds in Phoenix. 

Other annual events include the following. 

January, Arizona National Livestock Show at Phoenix, 
nofixeddate;Gold Rush Daysat Wickenburg,no fixed date. 

February, Admission Day, state-wide, Feb. 14; La 
Fiesta de Los Vaqueros, championship rodeo, at Tucson, 
third week; Cactus Show at Desert Botanical Gardens in 
Phoenix, no fixed date. 

March, World's Championship Rodeo at Phoenix, no 
fixed date; Maricopa County Agricultural Fair at Mesa, 
first week. : 

March-April, Easter Sunrise Service at Shrine of the 
Ages, on the brink of the south rim of the Grand Canyon. 

May, Cinco de Mayo, state-wide Mexican celebration, 
May 5; Rose Festival at Tombstone, no fixed date. 

July, Southwest All-Indian Powwow at Flagstaff, first 
week; Frontier Days at Prescott, first week. 

August, Smoki Índian Dances at Prescott, no fixed 
date; Hopi Snake Dance at Hopi Reservation, no fixed 
date; Navaho Tribal Fair at Window Rock, no fixed date. 

September, Two-day Fiesta celebrating Mexico's inde- 
pendence from Spain at Eloy, Nogales, and Phoenix, 
third week. k 

November, Cotton Festival at Coolidge, first week. 

December, Miracle of the Roses Fiesta at Scottsdale, 
Dec. 12. 

Government 


Constitution. Arizona is governed under a constitution 
adopted in 1910, before Arizona became a state. Many 
students of government regard it as one of the most pro- 

ive in the country. Its provisions include the initi- 
ative and referendum, and the recall of public officials, 
including judges (see RECALL). The constitution has 
been amended more than 40 times. About half the 
amendments have been proposed by Ag people, and the 
rest by members of the legislature. When the people 
ropose an amendment, a petition must be signed by 
15 per cent of the voters in the last election for governor. 
То become law, the amendment must be approved by a 
majority vote. When the legislature proposes an amend- 
ment, a majority of both houses must approve the фо 
al. А majority ud both houses їз also required for 
ificati bill. 
goce Ye include the governor, secretary of 
attorney general, treasurer, and superin- 
tendent of public instruction. All are elected for two-year 
terms, and may be re-elected. But the treasurer cannot 
in a row. 
ы ы: ша of а senate and a house of repre- 
И Each county has two senators. The eta 
of representatives from each county depends on the pop- 
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state, auditor, 


Navaho Rug Weavers in Monument Valley follow ter 
ancient craft on hand-built looms. The Navaho, Aree 
largest Indian tribe, graze sheep and ponies omong te 
monument-like rock formati in the valley. 


The Saguaro, or giant cactus, 
is the largest American cactu 
Saguaro National Monument, 
near Tucson, contains cacti that 
grow as high as 50 feet. 

Ray Manley, 


e Colorado River, in 
ing wonders of the world. T 

de. It is more than а mile d 
flect beautiful, ever- 


The Grand Canyon of th 


of the most awe-inspiri 


from 4 to 18 miles wi 
and varied rock formations re 
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ulation, but the total number of representatives is limited 
to 80. Members of both houses serve two-year terms. The 
legislature meets every year on the second Monday in 
January. Regular sessions have an indirect limitation of 
60 calendar days, because members do not receive addi- 
tional pay if the session lasts longer. Special sessions 
have a limitation of 20 days. These special sessions may 
be called by the governor, or by a petition of not less 
than two thirds of the members of each house. 

Courts. The five justices of the Arizona supreme 
court are elected for six-year terms, but in different 
years, so that all are not replaced in one election. The 
justices elect one of their number to serve as chief 
justice. Other courts include county superior courts, 
headed by one or more judges elected for four years; and 
justice-of-the-peace courts in rural areas, with justices 
elected for four years. 

Local Government is administered by county boards 
of supervisors. Cities operate under special charters or 
general charters prescribed by state law. Most of the 
cities have a city-manager form of government. 


Taxation. The state gov 
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ши army electronics proving ground. А naval air sta- 
son lies near Litchfield Park. The Arizona National 
Guard, with headquarters in Phoenix, has 40 units 
throughout the state. National Guard air bases are lo- 
cated at Phoenix Sky Harbor and at Tucson's large, 
modern Municipal Airport. 


History 


Indian Days. Scientists have found fossils indicating 
that Indians lived in Arizona several thousand years 
ag. The Hohokain people settled in the Gila River 
Valley by д.р. 300. Chey were the first tribe known to 
have built irrigation ditches for their crops. Their 
descendants are the Pima Indians and the Pima's close 
relatives, the Papago. The Mogollon people lived in the 
narrow mountain valleys and deserts of eastern Arizona 
and in New Mexico. They built their villages on ridges 
above streams in order to conserve farm land in the 
valleys. The Anasazi people included Basket Makers 
and Cliff Dwellers, and their descendants, the Pueblo 
Indians. The Cliff Dwellers lived chiefly in the north- 
eastern hill country. See INDIAN, AMERICAN (Table of 
Tribes). 

Exploration. The fame of the Pueblo settlements 
reached Mexico City. The Spaniards heard of the Seven 
Cities of Cibola, a group of settlements that supposedly 
had hoards of gold. See Свога, SEVEN CITIES or. 

Marcos de Niza, a Franciscan friar, became the first 
white man to enter the Arizona region. He passed 
through the San Pedro Valley in 1539, on his way to 
find the Seven Cities. But he found no cities of gold. The 
next year, the Spanish explorer Francisco Vásquez 
Coronado visited the Hopi and Zufi villages in what 
are now Arizona and New Mexico. He also failed to find 
the Seven Cities. Scc CORONADO, FRANCISCO VASQUEZ. 

During the late 1600s, the Roman Catholic Church 
Sent priests into the southern part of Arizona to establish 
missions. In 1692, Father Eusebio Kino, the best known 
of these priests, traveled as far north as the present town 
of Fairbank. He journeyed thousands of miles on explor- 
Ing trips, and proved that southern California was not 
an island, as the Spanish had believed. 

The Spaniards forced many Indians to work for them. 
In 1751, the Pima and Papago Indians of northern 

nora (a Mexican state) and parts of Arizona revolted 
^A the white men. The Indians charged that the 
Es mismanaged the mines. Peace was restored 

ree years later. In 1754, Spanish soldiers established 
the state's first white settlement at Tubac. They built a 
luy garrison to protect themselves against ће In- 
E early as 1776, Tucson became a Spanish garri- 
Do Surrounded by thick adobe walls to Hor 
a lers and their families from the Apache who 
med and raided in the rich Santa Cruz Valley. 
Bo 15 said to have been the only walled town m 

tis now the United States. Г 

її аю declared its independence from Spain in 1821, 
E. ew Mexico (including what is now Arizona) E 

Мех а province of Mexico. While the region was sti 
Сап, Americans and Frenchmen explored the 
опа area in search of the territory's rich resources. 
al much disagreement over the annexation of 
1846 » the United States went to war with Mexico 1n 
Hidal Ccording to the terms of the Treaty of Guadalupe 
80 of 1848, which ended the war, the United 
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States took possession of New Mexico, including Ari- 
zona, as far south as the Gila River (see Mexican Wan: 
Guapature Hipatco, Treaty or). In the late 1840's, 
thousands of Americans took the Gila route to the 
California gold fields, Other prospectors risked death 
from Indian attacks, thirst, and starvation to explore the 
Arizona mountains and gulches for gold. In 1854, the 
Gadsden Purchase added the region south of the Gila 
River to the present boundary line of the United States 
(see GapspEN PumcHAsE). Federal troops were with- 
drawn from the Arizona country when the Civil War 
broke out in 1861. Only Tucson remained as a white 
outpost in the Arizona region. 

Territorial Progress. As carly as 1856, petitions had 
been sent to Congress for separate territories in the 
southern half of what was then New Mexico. Congress 
ignored the requests, because the people of the proposed 
subdivisions favored slavery. Most of the people in the 
Arizona country had come from southern states, and 
they considered themselves part of the Confederacy. In 
1861, the people elected a delegate to the Confederate 
Congress. The Confederate government established а 
Territory of Arizona in 1863. The boundaries of this 
territory divided New Mexico by an east-west line from 
Texas to California. In the same year, the U.S. Congress 
also made Arizona a territory by dividing New Mexico 
on a north-south line. The federal government acted 
because it realized that Arizona gold might help the 
depleted treasury. After the federal authorization of the 
territory, Arizona sent a delegate to Congress, although 
it was not yeta state. A temporary capital was esta blished 
at Fort Whipple (now Whipple). John N. Goodwin, the 
first territorial governor, built the first governor’s man- 
sion about 18 miles south of oP eae en present 
town of Prescott up around the mansion. Arizona's 
population in б wid 4,573, excluding Indians. 

The founders and guardians of the new territory faced 
a cheerless prospect. Arizona had no roads or other 
means of transportation to east or west. Unfriendly 
Indians lived in the forests that surrounded the capital. 
Few white settlers lived in the territory, and only a small 
force of soldiers was stationed in the capital. | 

Territorial progress was delayed by boundary disputes 
with Utah, New Mexico, and Nevada, and by Indian 
attacks, An Apache chief, Cochise, caused much trouble 
between 1861 and 1872. His Indians often raided de- 
fenseless communities, looting and killing the white 
settlers (see Соснке). Geronimo, another Apache chief, 
also led fierce attacks on settlers. General George Crook 
defeated Geronimo in 1886, and the Indians became 
more peaceful (see Geronimo). Many settlers came from 
the East and began ЕЕ the ic ia with cattle. Sec 

ert Battleground). 
brad те арр as 1891, the territory sought ad- 
mission to the Union as a state. In 1905 and 1906, Con- 
roved bills favoring the admission of Arizona 
SNR Mexico as one state. But Arizona voters de- 
D s ut plan, chiefly because of the erg ia 

ditions, customs, and industries of the peoples in s е 
tra a new state. Finally, in 1910, Congress approved 
pro} t for the admission of two separate states. Arizona 
m population of 204,354 including Indians. But 


Congress refused to admit Arizona, because the state's 
n 
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constitution provided for the recall of judges by the 
people. In 1911, the people voted to drop this provi- 
sion. Arizona was admitted to the Union as the 48th 
state on Feb. 14, 1912. George W. P. Hunt was elected 
the first governor. 

Progress as a State. Immediately after Arizona be- 
came a state, its constitution was amended. One amend- 
ment made it possible for all elective officers to be re- 
called by the voters. Arizona began great irrigation and 
power development projects with the completion of 
Roosevelt Dam in 1911, and national interest was 
aroused in the state's agricultural and industrial oppor- 
tunities. During World War I, the need for more food 
and armaments increased farming and mining activi- 
ties. Highways were built, and the development of 
natural resources begun during the war continued after- 
wards. Arizona’s population increased from 334,162 in 
1920 to 435,573 in 1930. 

Coolidge Dam, an important power and irrigation 
project, began operating in 1930. Hoover Dam was 
completed on the upper Colorado River in 1936. More 
and more land was irrigated, and farming prospered. 

Arizona's tourist industry began to prosper in the 
middle 1930’s. People from the East and Middle West 
who had been hit by the depression sought new oppor- 
tunities in the West. They were attracted to Arizona by 
the dry, sunny climate, and many settled in the state. 
Resorts sprang up and the popularity of the region 
as a tourist center spread. 

World War И brought an industrial boom to the state. 
Prices of cotton, copper, cattle, and other Arizona prod- 
ucts went up. New factories required large working 
forces, and thousands of persons came from the East to 
live. Phoenix and Tucson almost doubled in size. The 
state's population increased from 499,261 to 749,587 
between 1940 and 1950. 

Recent Developments. Following World War II, the 
tourist industry expanded further. Easterners who had 
come West during the war to work in defense plants 
returned to the eastern states with news of the sunny 


RED-LETTER DATES IN ARIZONA 


1539 Marcos de Niza, a Franciscan friar, became the 
first white man definitely known to have entered 
Arizona. 

1540 Coronado led an expedition into the Arizona 
region, 

1692 Eusebio Kino, a Jesuit priest, began missionary 
work in the Santa Cruz and San Pedro valleys. 

1776 Tucson was founded. 

1821 Arizona became a province of Mexico. 

1848 Mexico ceded to the United States all land north of 
the Gila River, including Arizona, following the 
Mexican War. 

1854 The Gadsden Purchase, which added territory to 
the southern part of the state, was agreed upon by 
the United States and Mexico. 

1861-72 Apache Indians led by Cochise terrorized white 
settlers by frequent attacks on their homes, 

1863 Congress created the Territory of Arizona, 

1886 Geronimo and his Apache raiders surrendered to 

1912 А а. hi 

rizona became the 48th state on Febr 

1936 Hoover Dam was completed. ану 

1948 Arizona Indians received the right to vote. 

1956 The San Manuel copper mine, one of the largest 
mines in the United States, opened near Tucson. 
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vacation land. Dude ranches reached new heights dl 
popularity. More resort areas grew throughout the State 
especially around Phoenix and Tucson, Many ney 
industries and factories were established in and new 
Phoenix. 

Lavender Pit copper mine, one of the largest Openpi 
mines in the world, opened ai Bisbee in 1954. The Sas 
Manuel copper mine near Tucson began operations jp 
1956. It contains at least 500,000,000 tons of ore. 
enough for more than 50 years of full operation. In 1957, 
a fertilizer company began taking bat guano (manure) 
from limestone caves high above the canyon walls of the 
Colorado River. Farmers use this guano as high-nitrogen 
fertilizer for vegetables and cotton (see Guano). 


Famous Arizonans 


Separate biographies are lisied under the heading 
Arizona in the BIOGRAPHY section of the READING AND 
Srupv Саток. A statue of John C. Greenway, a mining 
engineer, represents Arizona in Statuary Hall in the 
Capitol in Washington, D.C. The following short biog- 
raphies include other noted persons who were bom in 
Arizona or did important work there. 

Goodwin, John М. (1824-1887), a lawyer and Repub- 
lican politician, was the first territorial governor of 
Arizona. John A. Gurley of Ohio had originally been 
appointed governor, and Goodwin as chief justice, But 
Gurley died before the men left Гог the West, and Good- 
win filled the vacancy in 1863. He served until 1866. Не 
was born in South Berwick, Ме. Ў 

Hayden, Carl Trumbull (1877- ^ ), Arizona's senior 
senator, has served in Congress since the state was ad- 
mitted to the Union in 1912. Before he became a senator 
in 1927, he served in the House of Representatives 
Hayden, a Democrat, was born in Hayden's Ferry (now 
Tempe). : 

Hunt, George Wylie Paul (1859-1 934), served as prest- 
dent of the state constitutional convention in 1910. He 
became Arizona’s first state governor in 1912, ki 
Served seven two-year terms, but not consecutively: 
Hunt, a Democrat, was born in Huntsville, Mo. Е 

Luke, Frank, Jr. (1897-1918), was an outstanding d 
of the U.S. Army Air Force in World War I. He a 
the first aviator to receive the Congressional M 
Honor. Luke destroyed eight enemy balloons 2i м 
days near St. Mihiel, France. Luke also receive 
other medals for valor. He was born in Phoenix. к 

McCormick, Richard Cunningham (1832-1901), SY d 

$ : -1866) an 
as secretary of the Arizona Territory (1863-1950, 
as territorial governor (1866-1869). A Republican, а 
went to Congress in 1869 as a territorial dee 
held office for three consecutive terms. Mot the 
founded the Arizona Miner at Prescott in 1864, aM New 
Arizona Citizen at Tucson in 1870. He was born in 
York City, 

O'Neill, “Bucky,” William О. (1860-1898), а 
frontier sheriff, was noted for his fearless pursuit 
laws. In 1889, he captured four train robbers @ 


3oo-mile chase on horseback. O'Neill was the 


а famous 
of out- 
fter à 
first 

е 


Arizonan to enlist for the Spanish-American ME 
became a captain of the Rough Riders, and Y 
at San Juan Hill. He was born in St. Louis. Jmost 


Osborn, Sidney Preston (1884-1948), Serve id from 
four full terms as Democratic governor of Arizo E 
1941 until his death. In 1911, he was the У 
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National Monuments in Ari- 
zona total 15, about a fifth 
of the whole number. They in- 
clude Indian ruins, mountain 
canyons, and beautiful deserts. 
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Giant Dams on the Colorado, 
Gila, and Verde rivers hove 
made much desert land produc- 
five. Largest dams include Roo- 
sevelt, Hoover, ond Coolidge. 
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fense post against hostile Indian tribes. 
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representative at the Arizona constitutional convention. 
He became Arizona's first secretary of state in 1912, and 
served until 1919. Osborn was born in Phoenix. 

Patch, Alexander McCarrell (1889-1945), led U.S. 
armies in the Pacific and European theaters during 
World War II. In December, 1942, he commanded the 
final campaign for the capture of Guadalcanal from the 
Japanese. In 1944, Lieutenant General Patch com- 
manded the Seventh Army in the Allied invasion of 
southern France. He was born in Fort Huachuca. 

Poston, Charles Debrille (1825-1902), served as the 
first delegate to Congress from the "Territory of Arizona 
from 1864 to 1865. He was noted for his work in pro- 
moting passage of the law that established the Arizona 
Territory. He is known as the Father of Arizona. During 
the early 1850's, Poston explored southern Arizona for 
mineral resources. In 1856, he organized the first copper- 
mining company in the region. Poston, a Republican, 
served as the territory's first superintendent of Indian 
affairs from 1863 to 1864. He was born in Hardin 
County, Kentucky. 

Safford, A. P. K. (1830-1891), founded Arizona's 
public-school system. He served as the third governor 
of the territory from 1869 to 1877. The state's first public 
school opened in 1871 at Tucson. The town of Safford 
was named in his honor. Safford, a Republican, was 


Weaver, Pauline (1800-1867), was a hunter, trapper, 
and scout in the Arizona region from about 1830 until 


Related Articles in WORLD Book include: 


BIOGRAPHIES 


An alphabetical list of biographies relating to Arizona 
appears under the heading Arizona in the BIOGRAPHY 
section of the READING AND STUDY Gume. 


CITIES 

Bisbee Globe Phoenix Ti 
Flagstaff Morenci Tombstone Yana 

History 
Cibola, Seven Cities of Guadalupe Hidal, 
Cliff Dwellers Teas of a 
Cochise Indian, American 
Coronado, Francisco Vásquez Indian Wars 
Gadsden, James Mogollon 
Gadsden Purchase Western Frontier Life 
Geronimo 


Woman Suffrage 
NATIONAL PARKS AND Monuments 
, Each national park and monument in Arizona, listed 
in the National Parks, Forests, and Monuments section of this 
article, has a separate article in Wortp Book, 
PHYSICAL FEATURES 
Painted Desert 
Petrified Forest 
Propucrs 
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UNIVERSITIES AND COLLEGES > 


Arizona universities and colleges that h 
articles are listed in the Education section of 


UNCLASSIFIED 


Bartlett Dam Irrigation Pima 
Meteor (picture) Rock: 


Cactus y 
Chalcedony Missions and Mis- States 
Coolidge Dam sionaries (picture) Roo 


Hoover Dam Parker Dam South: 


Outline 


1. The Land and Its Resources 
A. Location and Size 
B. Land Regions 
C. Rivers, Waterfalls, 
and Lakes 

Life of the People 
A. The People 
Work of the People 
A. Mining 
B. Manufacturing 
C. Agriculture 
D. Tourist Industry 
Education 
A. Schools 
B. Universities and Colleges 
V. The Arts 

A. Literature B. Music 
VI. Interesting Places to Visit 
Annual Events in Arizona 
Government 
History 
X. Famous Arizonans 


B. Cities 
I. 


C. Painting: 


Questions 


How has Arizona's climate helped the state 
to develop? 

What first interested Mexico, and later tht 
States, in the Arizona region? 

How much of the nation’s copper comes fro 
Where is it mined? How is it mined? ` 
Where is Cataract Canyon? Who lives there? 

at unusual animals live in the state? 

Why is the Painted Desert so called? 

What are three important factors in the stai 
since World War I? 

What two famous war heroes came from А) 

How have Arizona's many dams helped the : 

What great natural wonder gave Arizona 
popular nickname? 


Books for Young Readers 


Henry, MARGUERITE. Brighty of the Grand Canyon. 
McNally, 1953. The story of the little burro th 
the first trails down into the Grand be 

JOHNSON, Enip, and Peck, Anne. Big Bright Land. 
1954. A story of Arizona ranch life. A 

KJELGAARD, Jim. Lion Hound. Holiday, 1955. А 
the Arizona mountain country. il 

Ковімѕом, Donornv Е. Arizona for Boys and Girls. 
Connolly, 1959, 


Books for Older Readers 


" 
Arizona, The Grand Canyon State: A State Guide, Re 
Hastings, 1956, 
won EDWIN. The Gila: River of the Southwest. 
ms Jack L., and others, eds. Arizona, Its People 
sources. Univ. of Arizona Press, 1960. ү, pfl 
Lesure, Tuouas. All About Arizona, the Heal М 
th ed. Harian, 1960. Ў 
Stocker, JosEPH. Arizona, a Guide lo Easier 
Harper, 1955. 


University of Arizona stu- 


dew octivities center ound 
he Student Union Memorial 
Wilding. It was dedicated in 
$51 to the students, alumni, 
end foculty members killed in 


both World Wars. 


ARIZONA, UNIVERSITY OF, is a coeducational 
sate and land-grant university at Tucson, Ariz. Its 
divisions include colleges of liberal arts, fine arts, agri- 
culture, mines, engineering, education, law, business 
and public administration, and pharmacy. There also 
are schools of music and home economics and a 
graduate school. Courses lead to bachelor’s, master’s, 
and doctor’s degrees. The university has fic EU 
tural-research centers in various parts of the state. 
Research and extension services are also carried on 
through a state bureau of mines, a state museum, a 
B of business research, a bureau of ethnic research, 
Ee 14 age-det: rmination laboratory, an engineer- 
В experiment station, an institute of atmospheric 
ae E mte ue tree-ring research, and the 
چ‎ servatory. The university extension division 
Guida ae by providing equipment, educational 
eel cs specialized information through various 
tioned о of the university not otherwise men- 
enroll ve. he university was chartered in 1885. For 

Raion see UNIVERSITIES (table). Ricmamp А. HARVILL 
ОМА STATE COLLEGE is a coeducational state- 
science, a T hool at Flagstaff. Courses in liberal arts, 
egrees Th education lead to bachelor’s and master’s 
degree, It z school also offers an education specialist 
NO. founded in 1899. For enrollment, see 

АН ES AND CoLLEGES (table). ; 
еса STATE UNIVERSITY is а coeducational 
Бега] es ed school at Tempe. It has colleges of 
applied Bes education, business administration, an 
master’s, tiem sciences. Courses lead to bachelor в 
las ada E doctor 8 degrees. The university library 
tory. Th. Special collections, especially on Arizona his- 

he school was founded in 1885. It became а unt- 

"OLLE, n 1959. For enrollment, see UNIVERSITIES AND 
:GES (table), 

жт n which usually refers to the vessel nat 

5) (see ee à and his family during the Deluge ( ud 

asket in mere Noan). Ihe word also appi t Е 
APYRUS) ме Moses’ mother hid him (see MOSES 
Meaning 2 fo е term comes from the Latin word ree 
0 mea hest, box, or coffer. In Europe, the word use 

па chest or closed basket for storing valuables 
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Ray Manley. University of Arias 
or other goods. In the United States, ark referred to a 
large flatboat used on western rivers during the country's 
expansion. 

ARK OF THE COVENANT was the sacred box of the 
Jews which held the Tables of the Law. According to 
the Biblical account, the Hebrews made the Ark under 
the direction of Moses (Exod. 25:10-22). It was an ob- 
long chest of acacia wood, covered inside and out with 
gold. Two golden cherubim with outspread wings 
crowned its top. Its solid-gold lid was sometimes c alled 
the mercy seat, Men carried the Ark by poles put through 
special rings on the corners. It was placed in the Holy 
of Holies in the Tabernacle, and later in Solomon's 
Temple (see Moses; TABERNACLE ). 

Many interesting Biblical stories concern the Ark. 
During the battle of Jericho, Hebrew priests ¢ arried the 
Ark around the city for seven days before the city wall 
collapsed (Joshua 6:4-20). Later, the Philistines cap- 
tured the Ark (I Sam. 4:3-5). Wherever they placed it, 
plagues of mice and boils occurred. 


Cyrus Н. Gorpon 


The Ark of the Covenant, the sacred chest of the Hebrews, 
was 33 feet long, 21 feet wide, and 24 feet high. 


ARKANSAS, АНА kun saw. Е arms, mines, and indus- 
tries amid mineral-rich mountains, dense forest lands, 
and fertile plains give Arkansas its nickname, THE 
LAND or OPPORTUNITY. The name Arkansas comes from 
the Indian word Arkansa, which means downstream 
People. Little Rock is the capital and largest city. 

Farmers raise vast fields of cotton and rice along the 
Mississippi River Valley plains of Arkansas. Lumber- 
jacks cut timber from forests that cover more than half 
the state. Miners dig valuable bauxite (aluminum ore) 
along the southern edge of the mountain region. Oil 
wells dot the southern plains of Arkansas. Cattle graze 
on broad pastures that stretch from the Texas border. 
The only diamond field in North America lies near 
Murfreesboro, and tourists sometimes find valuable 
diamonds there. 

Between a third and half of the people of Arkansas 
depend on farming for most of their income. The state 
is one of the leading producers of Cotton, rice, and 
chickens. Farming supports one of the state's leading 
manufacturing industries, food processing. Fruitgrowers 
in northwest Arkansas tend grape vineyards and apple 
and peach orchards among fields of grain, corn, and 
hay. Mountain folk in the north Brow vegetable gardens 
among tree-covered hills and valleys, Miners, lumber- 
Jacks, and industrial workers often Work part time on 
the state's many farms. 

Bauxite mines in south-central Arkansas provide 97 of 
суету 100 tons of this ore mined in the United States, 

i mines in the west-central 
part of the state. Other mines produce two fifths of the 
country’s barite, the ore from which barium js made. 
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ARKANSAS 


The Land of O, 


For Arkansas? relationship to other states in ИЗ 
see SOUTHERN STATES, 


The Land and Its Resources 


Location and Size. Arkansas lies on the рс 
of the Mississippi River, in the south-central р 
fertile Mississippi River Valley basin. Missouri 
Arkansas on the north, and Tennessee and pe 
lie to the cast. Louisiana forms the southern wr 
Texas and Oklahoma lie to the west. The Color 
shows that the state’s eastern border follows p 
path of the Mississippi River. Arkansas and iil 
the smallest states entirely west of the 1 E 
Arkansas covers an area of 53,104 square miles. 


lend Regions. A sas has two great land regions, 


Е ands and ti ands. The highlands lie in the 
whem and weste irt of the state, and include the 
мик Plateau ar c Ouachita Mountains. The 
wkansas Valley « s these two highland regions 
wlands, lyin the southern and eastern part of 
e sate, include Mississippi Alluvial Plain and 
« West Gulf Coas Plain 
The Ozark Platea s north of the Arkansas Valley. 
s region is usua illed the Ozark Mountains. It 
xs east into the Mississippi Alluvial Plain. The 
n extends west into Oklahoma and north into 
Misouri. Rugged | deep valleys, and swift streams 
ake the area onc « at beauty. Dense hardwood and 
pe forests апа u brush cover most of the land. 
Some of the state's richest farm land lies on the cleared 
lateaus in the northeast and northwest sections of the 
Ozarks. The southern edge of the Ozarks ends in a tilted 


rau called the Boston Mountains, a series of steep, 


FACTS IN BRIEF 


Capital: Little Rock (since 1821). Earlier capital, Arkan- 
sas Post (1819-1 


—U.S. Senators, 2; U.S. Repre- 
sentatives, 6. otes, 8. State legislature—senators, 
5; representatives, 100. Counties, 75. Voting Age, 21 years. 
Area: 53,104 square miles (including 605 square miles 
{inland water), 27th in size among the states. Greatest 
distance: (north-sout 75 miles; (east-west) 240 miles. 


Elevation: Highes/, Plue Mtn. in Polk County and Maga- 
tine Mtn. in Logan County (2,800 feet above sea level); 
Lewest, Ouachita River Valley (55 ft.). 


Population: 1,786,222 (1960), 31st among the states. 
Density, 34 persons to the square mile. Distribution, rural, 

per cent; urban, 43 per cent. 

Chief Products: Jy) iculture, corn, cotton, rice, soybeans. 


Manufacturing and Processing, food products, lumber and 
wood products, refincd minerals, textiles. Mining, baux- 
ite, coal, natural petroleum, soapstone. 

Statehood: June 15, 1836, the 25th state. 


State Seal: The American eagle, guarded by the Angel 
= Mercy and the Sword of Justice, holds in its beak a 
“roll with the state motto. The arrows in one claw and 
the olive branch in the other stand for the powers of war 
E peace. The shield design, with its steamboat, plow, 
beehive, and sheaf of wheat, represents the industry and 
in of the state. The shield stands by itself, indicating 
е at Arkansas depends upon its own strength as а sov- 

reign power. Above the eagle’s head, the Goddess of 
пу, encircled by stars, holds a wreath of victory їп 
a hand and a liberty pole and cap in the other. The 
De symbolizes liberty, and the liberty cap is a symbol 
0 om that was worn by freed slaves. Adopted in 


Pt Flag: The diamond outlined in blue and centered 
only * red field represents the position of Arkansas xor 
25 ede in the Union that has a diamond mine. The 
Ar] tars in the blue border of the diamond show that 
s e blu Was the 25th state admitted to the Union. The 
rates ше star above the name of the state commemo- 
the Ci causes as a member of the Confederacy during 
for Bs War. Below the name, the three blue stars stan 
tries E. Spain, and the United States, the Шш ye 
three gt Which the Arkansas region has belonge Me 
created f s also indicate that Arkansas was the thir on 
State Now the Louisiana Purchase. Adopted in 1913. 
е Motto: Regnat Populus (The People Rule). 
ate Song: “The Arkansas Traveler.” Original words 
pac attributed to Sandford C. Faulkner; present 
"ement by Virginia Womack Montgomery: 


Flag 


» bi i s ny 
bird, and flower illustrations, courtesy of Eli Lilly and Company 
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Pine Tree 
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ARKANSAS 
The mops ond grophs on this page show the variations 
in rainfall, population, and growing season. They also 
tell the chief ways the people earn their living and 
the average yearly value of the state's main products. 


TOTAL PRODUCTION $1 -281,000,000. 


T: А 
POPULATION 
About two-thirds of the of Arkansas 
live in areas. 


ARKANSAS’ LEADING PRODUCTS 
Each Box № Represents $10,000,000 Worth of Products. 


MANUFACTURING ток! Value Added $527,000,000 
Lumber & Forest Products 


Food Processing 


Chemicals 


Arkansas roinfoll is evenly distributed 
throughout the year. - Pulp & Paper Products 
Primory Metals 
AGRICULTURE 
Cotton 


Poultry & Eggs 


Rice ш $63,000,000 


Cattle mmm $49,000,000- 
Soybeans MSN $37,000,000 


ла, 
H $85,000,000 


Bouxite ШІ $13,000,000 
Sand & Gravel 8 $6,000,000 


All figures are based on — 
government statistics for a 4 year period. - 


ECONOMIC ACTIVITY 
Arkansas produces more than 95 per cent 
of the bauxite mined in the United States. 

MANUFACTURING 

Food Processing 

E Lumber & Forest Products 
Furniture 


di Metal Processing 

® Clothing 

E Stone, Clay & Glass Products 
MINING 

Bauxite 

© Coal 

© Natural Gas 

E Petroleum 

AGRICULTURE 

General Farming 

Cotton 3 
Special Crops & General Farming 
Fruit & General Farming 


The Little Rock area adds approximately T 
$70,000,000 to the value of manufactured products: 


и d k 
Ў Especially created for World Book Encyclopedia by Rand McNally and World Bo? 


editors 


ym 


Е 


nim 


н 
не 

[ 

z 


| 


Hipi 
ai 
Eg 


"n 
ij 


ори Ud a ah dede Ie e MUR GRIPE e 


f 


ii 
| 


i" 
ud 
»9^$-» "vn 


оочень deat nn m rede 


Natiesal Park) 
potes, êi 
‘Sewell, 200 <p 
йан. LEM .. 
"t э gt 
тая. 200 
t 0° Masonvith 50 " 
asonville, 
Semreke, 319, С ayflower, 355 0 
Mamphrey, 649 cs Maynard, 201 -— 
"— de 200 
McAlmont 


McCaskill, 62 
McClelland, 65 
McCrory, 1,053 
McDougal, 200 
McFadden 
| McGehee, 
4 МеНие, 
! McNab, 142 
Di McNeil, 746 . 
35 McRae, 428 
E Melbourne, 571 
D 7 Mellwood, 300 
5 Mena, 4388. 
Menifee, 300 
4 Metalton, 25 
Me 


Hi 
| 
a 


SEHR 
iic ЫЗ Н 


i 


6 Midway, 70 

5 Mineral Springs, 616 . 
1 Minturn, 6l . 
Moark, 130 
Monette, 

Monroe, 
Monta 
Monte Ne, 200 

Monticello, 4,412 . 
Montreal, 50 . 
Montrose, 399 


iff 
"s 


} 


О, 
malen, 


H 
і 


" 


Н 


{ 
} 
cea 


шошт>зшооәштоо 


m 


[4 
33 
Fa 


i 


CEC} 
Hu 
2722: 


H3 
ERIT] 
3 


Е 
P" 


8 
FE 


Е 


11111111 
ШИИ 


1" 


couxocncooD»OO»JoU»O0»D»om»oooccososooon» 


ш da N Мл сл‏ چے شی єл Од D‏ ان аз‏ ہے W Оз DNNN D D‏ ج 44 AND W оз‏ دہ خد چے خد 


"бту Seat, 


Moreland, 55 .. 
Morganton, 75 . 
Morning Star, I 
Moro, 182 . 
Morobay, 40 
Morrilton, 5, 
Morrison Bluff . 
Moscow, 100 . 
Mossville, 40 . 
Mount Holly, 300 
Mount Ida, 564 
Mount Judea, 60 
Mount Olive, 50 
Mount Pleasant, 
Mount Sherman 
Mount Vernon, 200 . 
Mountain Home, 
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Mountain View, 983.91 
Mountainburg, 402 
Mulberry, 934 
Mull .... 
Mundell . E 
Murfreesboro, 1,096 .9 
Murray, 100 . 

Nady .... 
Nashville. 3. А 
Манга! Steps, 6 
Nettleton (part of 

Jonesboro) ... 
New Blaine, 200 . 
New Edinburg, 300 .. 
New Rocky Comfort, 

see Foreman 
Newark, 728 
Newell, 150 . 
Newhope, 70 
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forested hills. Winding river gorges, 500 to 1,500 feet 
deep, cut between the Boston Mountains. 

The Ouachita Mountains, rising south of the Arkansas 
Valley, make up the southern part of the highlands. 
They are a series of parallel ridges and valleys with 
sharp-crested, uneven elevations. Blue Mountain in the 
Ouachitas rises 2,800 feet, and ranks as one of the two 
highest points in the state. The other equally high point 
is Magazine Mountain in the Arkansas Valley region. 

The Ouachita River flows through the center of the 
Ouachita region. Dams along the river create a chain of 
lakes that attracts vacationers. The river valley, only 55 
feet above sea level, is the lowest area in the state. 
Farmers cultivate some of the flat ridges of the Ouachitas, 
as well as the fertile valleys between the mountains. But 
the region is best known for its timber and mineral 
resources, and for its hot springs. 

The Arkansas Valley, a broad, rolling region, divides 
the two highland areas. It runs southeast from Fort 
Smith on the western border of the state to the edge of 
the Mississippi Alluvial Plain near Little Rock. The 
Arkansas River winds through the heart of the region, 
and there are several mountain peaks. Rich beds of soft 
coal underlie fertile fields and pastures. This area has 
important natural gas fields. Food-processing, wood- 
manufacturing, and metal-fabricating plants dot the 
landscape. The Valley region is also famous for peaches, 
watermelons, and other fruits. 

The Mississippi Alluvial Plain lies along the Mississippi 
River, and covers the eastern third of Arkansas. Rich 
deposits of soil from the Mississippi River and its tribu- 
aries help produce the state's major crops—cotton, rice, 
and soybeans. An excellent system of levees and drain- 
age ditches along the Mississippi, White, and St. Francis 
rivers protects the fields from floods (see LEVEE). The 
Plainis broken by a narrow strip of hills called Crowley’s 
Ridge. These hills extend about 1 50 miles from the 
northeast corner of the state south to Phillips County. 
The ridge contains gravel deposits and a wind-blown, 
yellow dust called /oess. Loess is used to make bricks and 
paving tiles. Agricultural activities in the Crowley’s 
Ridge area include peach and livestock raising. 

The West Gulf Coastal Plain, lying west of the Mis- 
sissippi Alluvial Plain and south of the Ouachitas, covers 
the southwestern fourth of the state. It differs from the 
Mississippi Alluvial Plain in that it does not have a 
covering of water-deposited soil. The West Gulf Coastal 
Plain has pine forests that support large paper mills. 
Most of the state’s petroleum and much of its natural 
gas come from this region. The clay and sandy soils 
between the Plain and the Ouachitas contain large beds 
of bauxite. Farmers in this area raise livestock and poul- 
try, and grow fruit and vegetables. 

Rivers and Lakes. Arkansas has about 3,000 miles of 
navigable streams. The Mississippi River provides year- 
round barge transportation to the Gulf of Mexico and to 
northern cities. The Arkansas River is the largest river 
within the state. It flows southeast across Arkansas from 
the snow-capped Colorado Rockies. The federal govern- 
ment is making the Arkansas navigable from its mouth 
to Tulsa, Okla. Other important rivers include the Red, 
which forms part of the Texas-Arkansas border; the 
Ouachita, in the south-central part of the state; the 


574 


White, in the north and cast; and the St. Francis g 
the eastern part of Arkans s. 

The Mississippi and other lowland rivers often 
their courses, especially curing spring floods Lin 
sometimes remain in the old river beds when the а 
take new courses. These curving lakes are Called айы 
or horseshoe lakes. The two !:ırgest natural bodies of е 
in the state, Lake Chicot and Big Lake, were formed s 
this way (see Oxsow Laker). Several large алә 
lakes have been created by damming up rives вы 
streams. The dams make rivers deeper for navigation 
aid in flood control, develop electric power, and supply 
water to nearby cities. A chain of man-made lakes = 
cluding Lakes Catherine, Hamilton, and Ош 
nestles in the heart of the Ouachita Mountains Lats 
Norfork and Bull Shoals lic on the course of the Whe 
River in northern Arkansas. These lakes are рор 
vacation playgrounds. 

Springs of water bubble from the ground throught 
Arkansas. These springs are especially abundant inthe 
limestone regions around the foothills of the Ozarks asd 
the Ouachitas. Some springs contain minerals, be 
many are noted for their purity and their freedom fee 
minerals. Thousands of persons visit the springs cve 
year. Many believe the water relieves certain illness 
Popular watering places include Eureka Springs, Mas 
moth Spring, and Hot Springs. E: 

Sixty-three springs lie within the city limits of Eureka 
Springs in the Ozarks. Mammoth Spring, in the Orate 
just below the Missouri border, is one of the lag 
springs in the world. A torrent of cold water gushes fos 
the earth at the rate of about 200,000,000 gallons adn 
This is about 10 times the amount of water used ай 
Little Rock. Forty-seven separate springs bubble f 
the side of a mountain to form the famous Hot Spat 
of the Ouachitas. The Hot Springs yield about a milis 
gallons of water daily, with a constant страсе 
about 143°F. The water is carried through pipes into 
bathhouses that line Central Avenue, Hot 
busiest street. See Hor SPRINGS. a 

Natural Resources. Arkansas’ most valuable na 
resources are its fertile soil, mineral deposits, Watt 
thick timberlands. il: (1) he 

Soil. Arkansas has six major types of soil: (1 2 
loam of the limestone region in the Ozarks, (2) ! ical 
and sandstone of the Ouachitas, (3) the sandy idi 
the West Gulf Coastal Plain, (4) the heavy, £8 
of the Red River Valley, (5) the flat alluvial == 5 
Mississippi Alluvial Plain, and (6) the silt an 
blown, yellow loess of Crowley's Ridge. roduc 

Minerals. Arkansas leads the nation in the Ping d 
of bauxite and barite. Barite is used for ro 
well mud which holds back gas during dritt р 

т я f mangane 
state also ranks high as a producer of d naturali 
providesimportant quantities of coal, oil, an ‘nous 600 

The Arkansas River Valley contains hius whid 
coal and a harder variety called semianthrac found it 
burns with little smoke. Natural gas is 459 
parts of the Arkansas River Valley. had of te 

Most of the oil comes from the southern I. in 
state, near El Dorado. Other mineral depo ye stone 
granite, marble, slate, limestone, chalk, E gs 
clays, lead, zinc, antimony, lignite, поуаси©› 
titanium, glass sand, and phosphate. ughout d 

Plant Life. Plants and trees thrive thro 


ue. Forests cover almost three fifths of Arkansas. They 
иша more than 200 kinds of trees, including shortleaf 
and hardwoods in the northwest, hardwoods in the 
and loblolly and shortleaf pines in the southwest. 
rare nearly 50 varicties of oak, more than 50 kinds 

hom, and several types of hickory, maple, wild 
ь plum, hackberry, willow, elm, buckeye, ash, 
and basswood. Flowering trees such as dogwood, 
d, red haw, and locust add beauty to the wooded 
jons of the state. 

iid flowers in the state include 26 kinds of orchids, 
varieties of water lilies, the passionflower, the 
ican bellflower, wild verbena, and yellow jasmine, 
The fem Woodsia scopulina grows on Magazine Moun- 
ва. It has been found nowhere else between the Alle- 
ıi and the Rockies. Other ferns include the purple 

brake, maidenhair, maidenhair spleenwort, margin- 
Jl iid, and spring shield. Herbs that grow in Arkan- 

‘include horehound, spearmint, senega snakeroot, 

p. pennyroyal, ginseng, yellowroot, sweet flag, 
ny, and sassafras. 
Arkansas has a generally mild climate, with 
trage annual temperature of 61°F. The hottest day 
recorded in the state was Aug. 10, 1936, when the 
"perature soared to 120^ F. at Ozark. Arkansas’ rec- 
ow was — 29°F. on Feb. 13, 1905, at Gravette. The 
receives an average annual rainfall of 48 inches. 
yearly snowfall averages 6 inches. 
he highlands have a long, delightful spring, and hot 
erdoes not begin until June. Even then the nights 
п cool. The average July temperatures in north- 
n vary between 78°F, and 82°F., and 
€ average January temperatures between 36°F. and 
F, In winter, temperatures rarely drop to zero, but 
ow falls, especially in January and February. These 
99 periods last only a few days. Snow seldom falls in 

t lo j, Where sunny, warm days occur even in 
nter. The average January temperature ranges 
ween 42°F. and 48°F. Summer temperatures may 
Bt above 100°F. in this region during July and August. 
№ average July temperature is about 82°F. Cool 
ezes often bring relief on the hottest days. 


Life of the People 


People. The U.S. Bureau of the Census reported 
с had a population of 1,786,222 in 1960, 
about 34 persons to the square mile. This was a 6 
Sent decrease from the 1950 figure, 1,909,511. 
n of every 100 persons live in farm regions, 
the rest make their homes in city areas. 
пу Arkansans are descendants of the English, 
^: and Scottish settlers of the eastern states. A little 
One fifth of the people are Negroes. Fewer 
persons of every 1,000 in the state are foreign- 
€ largest numbers of foreign-born are Italians, 
and Canadians. ч 
“püst groups make up the largest religious denomi- 
In the state, Other large religious bodies include 
thodist, Roman Catholic, Churches of Christ, 
“Пап, Assemblies of God, Disciples of Christ, 
testant Episcopal. One of the oldest Benedictine 
ties in the United States, established in 1878, 
at Subiaco, 
j recreational activities include hunting, golf- 
"nd fishing. Baseball is perhaps the most popular 
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game in the state. Mountain people preserve the 
Saturday night square dance, e "Dole e 
popular Ozark 


Cities. Almost 43 per cent of the people live in 
cities and towns with populations of 2,500 or more. 
‘Two thirds of these towns and cities stand in the cotton 
and-rice region of the Mississippi Alluvial Plain, or in 
the West Gulf Coastal Plain. ‘The largest cities include 
Little Rock, North Little Rock, Fort Smith, and Pine 
Bluff. About one cighth of the people live in the metro- 
politan area of Little Rock and North Little Rock. 

Nearly all Arkansas cities began as farm-marketing 
centers, and most of them are still trading centers. 
Almost all the cities of more than 3,000 people have 


Rock area bustles with factory activity, and serves as the 
center for much of the state’s wholesale trade. See the 
separate articles on Arkansas cities listed in the Related 
Articles at the end of this article. 

Country Life. The small rural villages of Arkansas 
generally stand along roads or highways. The buildings 
are usually smaller than they scem to be from the street. 
Their fronts extend above the roof lines, creating a false- 
front appearance like the buildings in towns shown in 
western motion pictures. Most county-eat towns lie 
around a courthouse square. 

Life in the country villages moves at a slow расе from 
Sunday through Friday. The villages become bechives 
of activity on Saturday afternoons, when farmers and 
stockmen crowd in to sell produce and livestock, and to 
buy supplies. This ed a Кою а social event, 

including a Saturda’ t dance. 
pc паб up аўта three fifths of the rural 
population. They live on their farms or in small towns. 
The average farm covers 103 acres. Most farmers have 
a little less than one third of their land in crops, and the 
woodlands. Some tenant farmers live in 
shacks. Farmhouses in the hills 
often have a thin rock covering, but some are of painted 


live in г ‹ 
ашса usually have Georgian-colonial homes. 
dnm f the Ozark and 
kansas. In the remote arcas of the Ozar! 
в of the northwest, some of the people 
e the mountain culture of their ancestors. The 


pee cabins and small vegetable gardens of these 
575 


ARKANSAS 


thrifty folk cling to wooded slopes or nestle in mountain 
hollows. The rugged outdoor life of the oil-field worker 
and lumberjack influences the way people live in the 
West Gulf Coastal Plain in the south. Many of the 
lumberjacks live on small farms. Oil-field *roughnecks? 
move between Arkansas, Texas, and Louisiana, follow- 
ing the development of new oil fields. But some live in 
the state permanently near well-established drilling 
areas. In the extreme southwest, ranchers often dress 
like cowboys, with boots and wide-brimmed hats. The 
southeast corner of the state resembles Louisiana. Large 
plantation homes, shaded by moss-hung oaks, overlook 
cypress swamps. Planters and sharecroppers live in the 
cotton-growing region of the Mississippi Alluvial Plain 
in the east. The white mansions of the planters overlook 
broad fields of cotton. 


Work of the People 


About 35 per cent of Arkansas’ employed people 
make their living in agriculture, about 15 per cent in 
wholesale and retail trade, and about 13 per cent in 
manufacturing. The number of farms and farmers de- 
creased during the 1950’s, but the number of farms 
larger than 1,000 acres more than doubled. 

Agriculture. About half of Arkansas is farm land. 
Three-fourths of the state’s farmers own their land and 
the rest are tenants (see TENANT F. ARMING). The leading 
Arkansas crops, in order of value, are cotton, soybeans, 
and rice. Other crops include hay, corn, wheat, oats, 
sorghums, and fruits and vegetables. 

Cotton. Arkansas is a leader in cotton production. 
The state produces about 1 of every 10 bales raised in 
the United States. Cotton grows best in the eastern part 
of the state. Farmers use machines to plant and cultivate 
much of the cotton. About half of the crop is also har- 
vested by machines. 

Soybeans are grown mainly in the eastern Arkansas 
cotton- and rice-producing areas. The acreage of cotton 
and rice is limited by the federal government. As a re- 
sult of this, farmers plant soybeans on land that cannot 


result, some other cro; 
also irrigated. Some 
flooded fields for fi 
Tice. 


shipped 
Hope, in Hempstead Count 
known watermelon center, 
Drew counties raise fresh to 
apples are produced in Washin 
ties in northwestern Arkansas. 
beans and spinach are co 
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processed in the Arkansas River valley, пе 

Livestock. Farmers сапу on successful 
operations in all parts of Arkansas. Co 
centers in the Ozark country of northwes 


and in the Little Rock апа Fort Smith а к. 
Poultry. Arkansas is the second leading 
ducing state in the nation. There are t| 


broiler-producing areas. ‘| ic oldest area isi 
west, another is near Batesville, and the thi 
Dardanelle-Russellville area. Broiler, 
commercial egg production continues to 
Arkansas. 

Manufacturing and Processing. The mam 
lumber and wood products ranks as the mo 
manufacturing industry in Arkansas. Facto 
Rock, Fort Smith, Pine Bluff, Helena, Ca 
ren, Crossett, and Cullendale make barrels, 
wood veneers, flooring, wood pulp and p 
products, and other items. 

Another important industry in the state is 
food and food products. Arkansas has тот 
food-processing plants. Canneries and Бой 
employ thousands of persons. Other employ 
food industry work in meat-packing plants, M 
plants, cottonseed-oil mills, flour and feed | 
mills, and cereal-packaging plants. 

Almost every city and town in the co to 
counties has a cottonseed-oil inill. Cottonseed 
to make such products as butter and lard sı 
salad oils, and soap. Large garment factories! 
Little Rock, Fayetteville. Blytheville, Ham 
Fort Smith. 

The state’s mineral resources support seve 
tries. Petroleum-refining plants near El Dora 
lubricating and fuel oils, kerosene, and g 
Dorado also has a large chemical plant. 
process bauxite ore into alumina and alumini 
in Saline, Garland, Hot Spring, and Clark co 
south-central Arkansas. ] 

Mining. Petroleum, natural gas, natural \ 
and coal furnish nearly three fourths of the sta 
eral wealth. Most of the oil and gas comes I 
region near El Dorado. A large gas field also | 
Fort Smith. Open-pit and shaft mining in the 
part of the Arkansas Valley provide most 
Miners dig most of the state’s bauxite from of 
near the town of Bauxite, and in neighboring @ 
Arkansas produces about 95 per cent of the 
mined in the United States. Zinc and lead а 
the northwest. Soapstone, an important in 

electrical equipment, also comes from Arka 
minerals include barite, slate, gypsum, limes 
ble, manganese, sand and gravel, and lignite. 

Forest Products. Forests of commercial 
Over three fifths of Arkansas. Shortleaf and 
pines furnish about half of the lumber prod 
hardwoods supply the remainder. Sweet gum. 
and white oaks are the state's most valuable һа 
trees. Oaks furnish more than half of the hard 
ber cut in the state. Arkansas leads the states 
duction of oak lumber. 

Much of the timber goes to wood-pulp df 
mills in Crossett, the state’s most important U 
and forest-products center. Wood-pulp and рай 
are also located at Pine Bluff and Camden. 


Coal, gas, and oil provide the main 
ı Arkansas. Steam plants, fired by 
most of the state’s electric power, 
|, near Fort Smith, supplies fuel to 
ın the White and Red rivers gener- 
wer. For Arkansas’ kilowatt-hour 


rRIC Power (table). 


Весне Power. 
saxes of. powe 
menal gas, furn 
The largest gas ! 
gany cities. Darı 
ме hydroelectric 
production, sec I 


Transportation. \rkansas’ central inland location and 
satura] resources ‘паке it a crossroads of airlines, rail. 
wads, and highwis s 

Aviation. Five г. јог airlines and several smaller lines 


ие the state. А! 
sate ones provide 


ut 90 public airports and many pri- 
rvice for passengers, freight, and air 


mail to all parts о! ihe country. 

Railroads. Abos: 4,000 miles of railroads operate 
in the state. Principal rail centers include Little Rock, 
North Little Rock. Texarkana, Pine Bluff, and Fort 
Smith. Several of these cities have large railroad yards. 

Roads and High; ays. Arkansas has more than 78,000 


miles of roads and highways. Over 50 per cent of the 
state’s road system is paved. 

Waterways. The mighty Mississippi River, one of the 
greatest inland waterways in the world, furnishes barge 
and steamboat transportation that connects Arkansas 
with St. Louis and other cities to the north, and New 
Orleans to the south, Water traffic has been increased 
by deepening the rivers, especially the Arkansas, White, 
Red, and Ouachit:. Che state's earliest settlements were 
built along rivers. | he waterways furnished the only 
practical transportation to and from New Orleans, St. 
Louis, and other market centers. 

Communication. The Arkansas Gazette was the first 
newspaper in the state, It was founded at Arkansas Post 
in 1819, and was поуеа to Little Rock in 1821. The 
Gazette is the ойс! continuously published paper west 
of the Mississippi River. Other important newspapers 
include the Arkansas Democrat in Little Rock and the 
Southwest American in Fort Smith. Arkansas publishers 
‘sue over 30 daily and 130 weekly newspapers. 

The state's first radio station was WOK, established 
3t Pine Bluff in 1920. The oldest commercial station 
Sontinuously operated in the state, KLCN, was estab- 
Eit Blytheville in 1921. The first of the n 

"vision stations, KR" operating at Little 
Rock in 1953, a 


Education 


Е Schools, Congress provided money fora general school 
sem when Arkansas became a territory in 1819. The 
qat legislature established public schools in 1843. The 
"S School in the Arkansas region was established inthe 
F 1600's, In 1689, Henri de Tonti, a French explorer, 
= [с missionaries several thousand acres of land 
struct "kansas Post, in return for their promise to “in- 
ict the Indians.” 

гар of money for education during the Civil War 
ture re ag Arkansas schools to close. After the legisla- 
fund: p tablished public education in 1868, it provided 
“or the free education of every child between the 
оч бапа 21. А 1909 compulsory-education law, 
betwee 7 With an amendment in 1917, requires children 
in the aie ages of 7 and 15 to attend school. Students 
textbook, t eight grades have been provided with free 

The о шке 1937, i 
€ commissioner of education is Arkansas chief 
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education officer. For information on the number of 
students and teachers in Arkansas, же Epecarson 
(table). 

Arkansas has 15 accredited fouryear colleges and 
universities, 2 nonaceredited fouryear colleges, and 2 
junior colleges. College of the Ozarks, in Clarksville, 
is Arkansas’ oldest institution of higher learning. It 
was founded in 1834. 

libraries and Museums. W. Е. Woodrull, founder of 
the Arkansas Gazette, established the state's first circulat- 
ing library in Little Rock in 1843. In 1911, the Helena 
Public Library became the first taxsupported library 
in the state. The Arkansas Library Commission in 1937 
received the first funds from the state to establish county 
libraries. Today, 36 county and regional libraries serve 
50 counties. Citizens, community organizations, and 
schools in the other 29 counties borrow books by mail 
from the state library commission in Little Rock. The 
largest library in the state, at the University of Arkansas 
in Fayetteville, has a collection of more than 363,000 
volumes. 

One of the leading museums in the state is the Arkan- 
sas State History Museum in Little Rock. It owns a 
large collection of pottery, handiwork, and tools of the 
early Indians and pioneers. The Aluminum Museum in 
Bauxite has an exhibit of aluminum products. Other 
museums include the Arkansas Territorial Capitol Res- 
toration and the Arkansas Old State House in Little 
Rock, the University of Arkansas Museum in Fayette- 
ville, the Old Fort Smith Commissary Museum in Fort 
Smith, and the Indian Museum in Hot Springs. 


The Arts 


Literature. Much of the literature of Arkansas has 
been inspired by the humor and talent for exaggeration 
of its early settlers. A humorous nd I state 
and its people appears in Change the Name of Arkansas, a 
ne written by Charles Е. Mercer Noland. Noland 
wrote under the pen name of “Pete Whetstone.” Opie 


UNIVERSITIES AND COLLEGES 


The following accredited universities and colleges in 
Arkansas have separate articles іп Wort Boox. For 
enrollments, see UNIVERSITIES AND COLLEGES (table). 


NAME LocATION FOUNDED 
Arkansas, University of Fayetteville 1871 
Arkansas Agricultural and 


Mechanical College Coliege Heights 1909 


Arkansas Agricultural, 


i d 

Mee lige Pine Bluff 1873 
Arkansas College Batesville 1872 
‘Arkansas Polytechnic College Russellville 1909 
‘Arkansas State College State College 1909 

ansas hers 

cue Teache IS fed, 
Harding College Searcy 1919 
HE уела Arkadelphia 1890 
Hendrix College — Conway 3 ie 
Little Rock University Little Rock d 
Ouachita Baptist College Arkadelphia 
Ozarks, College of the Cla rksville ки 
Philander Smith College Little E eed 
Southern State College Magnolia 


ир 


А Stern-Wheeler Ferryboat carries passengers and 
cars across the Mississippi River near Helena. Levees along 
the banks help to protect low-lying land from floods, 


A Hunter with a 23Y2-pound wild turkey heads toward 
his boat near Big Island on the Missi sippi River. Sportsmen 
also hunt quail, woodcock, deer, rabbit, and squirrel. 


mond 
North America's Only Did Dor 


is the Crater of Diamonds, 
boro. Tourists may keeP 
they find. More than 100, 
including the $15,000 
have been found since 


neor 


уе! 
0000 i 


О. отк National Forest 
wer) more than 1,4504 

of wooded hills ond 

Queen's Inn lies in c 

Mountain View. 


Nel Leeper: 
eper; Harold Phelps, 
Ark. Publicity & Parks Com. 


Large Aluminum Plants 
near Bauxite process clumi- 
num for modern industrial uses. 
About 97 per cent of the na- 
tion's commercial-grade baux- 
ite is mined in the state. 
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Read, who founded the newspaper The Arkansaw 
Traveler, wrote а witty column for the Traveler and many 
other newspapers throughout the nation. Я 

Octave Thanet wrote several novels about Negro life 
with an Arkansas background. John Gould Fletcher 
composed a poem, “The Epic of Arkansas," and wrote 
Arkansas, an outstanding book about the state. 

Painting. John Henry Byrd painted portraits of famous 
Arkansans. These paintings hang in the state Capitol. 
Arkansas Traveler, one of the best-known paintings in the 
state, was painted in 1858 by Edward P. Washburn. It 
shows a horseman riding past a cabin. This picture 
hangs in the Arkansas History Commission Library in 
Little Rock. The Little Rock Museum of Fine Arts has 
the state's largest collection of paintings. 

Music. Singing conventions are held in all farm com- 
munities during the spring and summer. The songfests 
include county contests. The winning singers compete 
at the annual Arkansas State Singing Convention in 
October. This contest is held in a different town each 
year. Little Rock has a symphony and an opera society. 


Interesting Places to Visit 


The natural beauty of Arkansas attracts nature lovers 
to its streams, mountains, chalk cliffs, caverns, and 
forests. Invalids come to bathe in the mineral and hot- 
spring waters, considered helpful in treating certain ill- 
nesses. The famous Hot Springs spa is in the heart of 
Hot Springs National Park. Summer homes and tourist 
cabins dot the wooded shores of Lakes Catherine, 
Hamilton, Ouachita, Norfork, and Bull Shoals. Crafts- 
men throughout the state make colorful woven rugs, 
baskets, and pottery, which are popular with visitors. 
At Eureka Springs in the Ozarks, tourists may stop at a 
castlelike hotel on a hill overlooking the city. Arkansas 
has one national park, two national forests, and 11 state 
parks. The state parks have camping areas. 

Fishermen from throughout the nation troll for bass, 
bream, and crappie in Arkansas’ lakes and streams, 
Others pit their skill against the stubborn catfish in the 
oxbow lakes. Hunters track deer, opossum, and raccoon 
in the southeastern lowlands. They stalk game birds and 
waterfowl in the rice marshes near Stuttgart. 

Following are brief descriptions of some of Arkansas? 
most interesting places to visit. 


Calico Rock is a bluff on the White River near Mountain 
Home in Baxter County. Multicolored squares, stripes, 
spots, and angles of stone mark the face of the rock. 

Chalk Bluff, overlooking the St. Francis River near St. 
Francis, contains enough chalk to supply the nation for 
hundreds of years. 

Diamond Cave lies near Jasper. Adventurers can roam 
21 miles of explored passages and chambers of great 
beauty. Some areas of the cave remain unexplored. 

Diamond Mine is near Murfreesboro. Visitors can keep 
any diamonds up to five carats that they find in the 
nation’s only diamond field. 

Magnet Cove occupies about five square miles i 
Ouachita foothills near Hot Springs. This little ER i 
gcological melting pot, containing at least 42 different 
minerals. Most of them occur in small quantities. 

Old Arsenal stands in Little Rock. General Douglas 
MacArthur, Supreme Commander of Allied Forces in the 
Southwest Pacific during World War II, was born here. 

National Parks and Forests. Hot Springs National 
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Park at the base of Hot Springs Mountain is а ma 


pu Mayr 
tourist attraction. The park surrounds the city of Hoe 
Springs. The Ouachita Nationa! Forest, amid beautify 


lakes and mountain streams, has 11 large public тс 
tion areas for camping and fishing. It covers 1.543 % 
acres in western Arkansas and eastern Oklahoma 


Arkansas’ other national forest. the Ozark, occupies 


1,046,649 acres near Russellville in the northwest 
State Parks. Arkansas has 11 state parks, ranging in 
size from 62 acres to 4,885 acres. Most of them lie in the 
mountainous, wooded section of northwestern Arkansas 
The following list includes some of the important parks. 


Arkansas Post (62 acres), near Gillett, marks a point ов 
the banks of the Arkansas River supposedly 
Hernando de Soto in 1541. Established in 1% 

Buffalo River (1,948 acres) has caves, springs, canyons, 
and waterfalls. The park lies between Yellville and Mar- 
shall. Buffalo River on the south and east is famous for 
its bass fishing. Established in 1938. 

Crowleys Ridge (265 acres), ncar Walcott, has fossils 
of prehistoric plants and animals. Established in 1929 

Devil's Den (4,885 acres) occupies part of the Boston 
Mountains south of Fayetteville. (he major attraction в 
an unusual rock formation caused by the tilting of a 
ledge to a 35? angle. Many crevices 25 to 200 feet deep 
slice through the area. Established in 1933. 

Lake Catherine (2,179 acres) consists of a wooded area 
that includes Lake Catherine, à popular recreation spot 
for fishing and swimming. The park, 13 miles southeast 
of Hot Springs, was established in 1938. 

Mount Nebo (3,385 acres) rises out of the Arkansas 
River Valley west of Dardanelle. Resort cabins dot the 
mountain's flat, pine-covered p: Established in 1928. 

Petit Jean (4,100 acres) covers the scenic region south- 
west of Morrilton. The park includes Cedar Creek oe 
yon and the twin peaks of Petit Jean Mountain. Estab- 
lished in 1933. 


isited by 


Annual Events in Arkansas 


Arkansas’ annual events include flower shows, ш 
festivals, and many regional and county fairs. Perhaps 
the state's best-known annual event is the па 
State Fair and Livestock Show. The fair is held in ШЕ 
Rock from September 29 to October 4. Other annus 
events in Arkansas include the following. 


January, Northwest Arkansas Live Broiler Show № 
Springdale, no fixed date. "T€ 30 d 
February-March, Horse Races in Hot Springs ° 

beginning the last week in February. _ à 
March, Oil Jubilee in Magnolia, no fixed EM ers and 
April, Ozark Apple Blossom Pilgrimage in K rings, 

Fayetteville, mid-April; Fishing Derby in Hot 5р 

no fixed date. ; May 1% 
May, Arkansas Rose Festival in Little Rock ч 

Arkansas-Oklahoma Rodeo in Fort Smith, 

Strawberry Festival in Judsonia and Marshal, 

date. ille, June 20; 
June, Arkansas Folk Festival in Fayettevil' no fixe 

"Tomato Festivals in Monticello and Magno Eo City, n 

dates; Crowley's Ridge Peach Festival in Forrest CiU 
fixed date. a on Lake 
July, Annual Outboard Speedboat ДӨЙ ү Peach 

Hamilton in Hot Springs, July 4; Johnson Cou 

Festival in Clarksville, no fixed date. | 
August, White River Water Carnival i 

fixed date; Grape Festival in Tontitown, 8 

Watermelon Festival in Hope, no fixed date., Lepanto: 
October, American Legion Terrapin Derby ae Blythe: 

October 8; National Cotton Picking Contest, Eureka 

ville, no fixed date; Ozark Folk Festival vention 

Springs, third week; Arkansas State Singing “° 

no fixed place or date. 


lays 


n Batesville, m 
о ixed da^ 


Метт, Rice Carnival in Stuttgart, no fixed date; 
‘sonal Duck Calling Contest in Stuttgart, no fixed 


s mber, Nativity of Christ Child at State Capitol in 
Гак Rock; Christmas Eve Community Carols Program 
= Hot Springs. 

Government 


Constilution. Arkansas has had five constitutions. 
The first was adopted ii 1836, when the territory be- 
amea state. The secession constitution of 1861 declared 
Mamas independence from the Union. Delegates 
fxn 23 counties met in Little Rock in 1864 and wrote a 
eastitution that abolished slavery. The fourth consti- 
mion, adopted in 1868. granted Negroes the right to 
mte and pledged the allegiance of Arkansas to the 
Union. The state adopted its present constitution in 
gi, This constitution made county officers elective, 
sholished several state offices, and reduced the salaries 
шй terms of other government officials. An 1893 
amendment to the constitution made the payment ofa 
poll tax a requirement for voting (see Рош, Tax). Other 
voting requirements include а minimum age of 21, 
US. citizenship, and a year’s residence. 

Executive. The governor is elected for a term of two 
yam, and may run for re-election. Other elected state 
Жав include the lieutenant. governor, secretary of 
state, treasurer, auditor, attorney general, and land 
commissioner. State elections are heldin even-numbered 
years. The governor appoints the heads and members of 
various departments and commissions. These appoint- 
ments must be approved by the state senate. 

legislature. The voters of senatorial districts elect 
*mators to four-year terms. Members of the house 
ftepresentatives serve two-year terms. Each county has 
ûne or more representatives, depending on its popula- 
tion. The legislature, or general assembly, meets in 
January of odd-numbered years. A regular session of the 
general assembly can last no longer than 60 days, un- 
kss two thirds of the members vote for more time. This 
Yote extends the session for 15 days. 

Courts, The state supreme court includes a chief jus- 
ES six associate justices, elected to eight-year 
ie his court reviews decisions of state administra- 

gencies and handles cases that are appealed from 


ү» Capitol in Little Rock 
ian egun in 1900 and fin- 
bun 1915. Most of it is 
Эй Batesville marble, quar- 
» т ботад, The legisla- 
ii the iwas the first to 
у W Capitol, th 
Partially completed, РТТ 
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lower courts. Other courts include 18 circuit, 14 chan- 
су (equity), 75 county, and many corporation (mu- 
nicipal) and justice-of-the-peace courts. Circuit judges 
are elected by voters in circuit districts, chancery judges 
by voters in chancery districts, and corporation judges 
by corporation voters. Justices of the peace are elected by 
township voters. 

Local Government. The county judge serves as county 
manager. He presides at the sessions of an administra- 
tive body called quorum court, or levying court, com- 
posed of all the justices of the peace in the county. This 
group levies county taxes, and directs such county proj- 
ects as construction of roads and public buildings. It 
meets annually at the county courthouse on the third 
Monday in November. Members serve two-year terms. 

The mayor-council system is the most common type 
of government in Arkansas cities. But some cities are 
governed by a city manager. 

Taxation. Arkansans pay state taxes on incomes, re- 
tail sales, gasoline, motor vehicles, tobacco, and alco- 
holic beverages. Voters must pay an annual poll tax of 
$1 when they register to vote. 

Politics. Arkansas is a strong member of the Demo- 
cratic “Solid South.” The voters have cast a majority 
of their ballots for Democratic party candidates in every 
national election since 1836, except during the Recon- 
struction period after the Civil War. Republican candi- 
dates for President received the state’s vote in 1868 and 
1872. But the state lost its electoral vote in 1872 because 
of a disputed election of presidential electors. Since the 
end of Reconstruction in 1874, Arkansas has not sent a 
Republican senator or representative to Congress. For 
the state’s voting record in presidential elections since 
1836, see ELECTORAL CoLrEGE (table). 

All the governors, except during Reconstruction, have 
also been Democrats. Nomination for state or local office 
on the Democratic ticket usually ensures election. How- 
ever, in a few counties in northwestern Arkansas, Re- 
publican candidates frequently give Democratic nomi- 
nees a close race. Voters in these counties occasionally 
elect Republican local officials and delegates to the 
state house of representatives. 
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National Defense. Fort Chaffee, a large army base, 
lies near the city of Fort Smith. The Arkansas National 
Guard has headquarters at Camp Joseph T. Robinson 
in Little Rock. The guard includes more than 9,500 
officers and men. Seventy-five cities and towns have 
guard units. 
` The Little Rock and Blytheville Air Force bases play 
à vital role in national defense. The long-range bombers 
at these bases belong to the Strategic Air Command. 


History 


Indian Days. The first people to live in Arkansas were 
the Bluff Dweller tribe of Indians. They were in the 
region before A.D. 500. These Indians made their homes 
in caves in the cliffs along the White River in the 
Ozarks. The Bluff Dwellers were hunters and fishermen, 
and were not as advanced as the Cliff Dwellers of New 
Mexico. Between 500 and 1300, Burial Mound Builders 
dotted the Arkansas area with round earthen burial 
mounds. Temple Mound Builders built large pyramid- 
shaped mounds of earth between 1300 and 1700, as 
foundations for their religious temples. 

When the Spanish explorers arrived in 1541, they 
found three principal tribes of Indians, the Osage, the 
Quapaw, and the Caddo. The Osage roamed the north- 
ern highlands. The Quapaw lived at the mouth of the 
Arkansas River. The Caddo lived in large beehive- 
shaped huts along the Ouachita and Red rivers in the 
southwestern part of the state. 

Exploration and Settlement. Hernando de Soto, a 
Spanish explorer, pushed through the wilds of what is 
now Arkansas for 10 months in 1541 and early 1542. 
He journeyed from the Mississippi River as far as the 
Ozarks and the present site of Hot Springs. 

In 1673, the French explorers Jacques Marquette and 
Louis Joliet visited the region. They traveled down the 
Mississippi as far as the mouth of the Arkansas River. 
Another Frenchman, Robert Cavelier, Sieur de la Salle, 
explored the valley of the Mississippi in 1682. He named 
the valley Louisiana and claimed it for France. This 
vast territory included the region that became Arkansas, 
One of La Salle’s men, Henri de Tonti, built a camp 
near the mouth of the Arkansas River in 1686. This 
camp, which became the town of Arkansas Post, was 
one of the first white settlements on the lower Missis- 
sippi. See La SALLE, SIEUR DE; Томті, HENRI DE. 

In 1717,а resource-development firm, the Mississippi 
Company, received a charter from the F. rench govern- 
ment to colonize the Louisiana Territory. The company 
was formed by John Law, a Scottish financier. He pro- 
posed to solve the financial troubles of France by finding 
gold and other valuable minerals, and by exploiting the 
Mississippi Valley. This venture, known as the Missis- 
sippi Scheme, brought several hundred colonists to the 
Arkansas Post area, most of them from Germany. The 
colony failed in 1722, because the immigrants could not 
stand the rugged pioneer life after the Е rench govern- 
ment withdrew its support. See Mississippr SCHEME. 

France ceded the Louisiana Territory to Spain т 1762. 
The region became French again in 1800, 
Secret treaty between France and Spain. During the 
periods of French and Spanish control, several fur- 
trading posts were established along the White and 
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through a 


Arkansas rivers. But settlers did not begin to flock into 
the region until the United States bought the Louisiana 
Territory from France in 1803. Sec LOUISIANA Purcrag 

Territorial Years. The United States government 
administered the District of Arkansas as part of the 
Louisiana Territory until 1812. Louisiana was admitted 
to the Union that year. The government transferred the 
District of Arkansas to the Missouri Territory, which 
had been formed from the Louisiana Purchase ama 
lying north of Arkansas. 

Much of the land involved in the Louisiana Purchase, 
including Arkansas, remained unsettled because of the 
threat of Indian attacks. In the Tennessee and Carolina 
mountains, settlers had trouble with the Cherokee 
Indians. In 1808, the government moved the Cherokee 
into the land of the Osage Indians in northwestem 
Arkansas. The Osage agreed to move westward out of 
Arkansas and give up their lands to the Cherokee, In 
return, they received gifts and guaranteed hunting 
rights west of the Arkansas and Missouri rivers. But 
clashes between the two tribes occurred during the 
transfer of lands. In an effort to protect white settlers, 
the government established Fort Smith in 1817. White 
settlements then sprang up along the main travel 
routes between Arkansas Post and Fort Smith. 

Arkansas became a territory in 1819. Pioneers of 
English, Irish, and Scottish descent soon came from 
Tennessee and Kentucky. This great wave of settlers, 
between 1819 and 1840, pushed most of the Indians out 
of the area and into reservations in the Indian Territory 
(now Oklahoma). The Quapaw Indians gave up their 
land between the Arkansas and Red rivers by treaties in 
1818 and 1824. The Cherokee signed treaties with the 
government in 1825 and 1828, agreeing to move into 
the Indian Territory. 

The Civil War. Arkansas becaine the 25th state of 
the Union on June 15, 1836, in spite of antislavery 
sentiments in Congress. Plantation owners in the cotton- 
growing regions of Arkansas had owned slaves since the 
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1541 De Soto explored the Arkansas region. | i River 
1673 Marquette and Joliet explored the Mississippi } x 
as far south as the mouth of the Arkansas R 
1682 La Salle claimed the Mississippi Valley for Frane 
1686 Henri de Tonti, companion of La Salle, esta Tower 
the first permanent white settlement in the 
Mississippi Valley, at Arkansas Post. | Terri- 
1803 The United States purchased the Louisiana 
tory, including Arkansas. 
1818 ШЫ Оов naani gave up lands hentes {= 
Arkansas апа Red rivers to the United States 
1819 Arkansas became a territory. 
1836 Arkansas was admitted as the 25th 
Union on June 15. 
1861 Arkansas seceded from the Union. А 
1868 Arkansas was readmitted to the Union. te 
1874 Reconstruction ended, and the state adop 
present constitution. 
1887 Bauxite was discovered near Little Rock. boro. 
1906 Diamonds were discovered near Murfrees 
1914 The state adopted a child-labor law. c-and- 
1915 Arkansas adopted a woman's minimum-Wa& 
hour act. do field. 
1921 The first oil well was drilled in the El Dorado б 
1948 Indians in Arkansas received the right to 74 mill 
1956 A $57,000,000 newsprint and papcrboar 
opened at Pine Bluff. 
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Sieur de La Salle, the French 
explorer, claimed Arkansas 
and the rest of the Mississippi 
Valley for France in 1682. 


Fort Smith, built in 1317, became 
on important supply base for gold- 
seekers on their way to California. 


€ Fort Smith 


Douglas MacArthur, the liberator 
of the Philippines, was born at the 
“Old Arsenal” in Little Rock in 1880. 


LITTLE ROCK Ж 


ө Bauxite 


Only Diamond Fi 
America lies near Миг! 
M. Huddleston found 
monds in 1906, on hi 
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Bauxite (aluminum ore) was discov- 
ered near Little Rock in 1887. The town 
of Bauxite grew up around the mines, 
спа Arkansas became the biggest 
bauxite producer among the states. 


Hot Springs @ 


Murfreesboro e 


ө Arkansas Post 


Baden-Baden of America. Hernando de Soto, the 
Spanish explorer and first white man to enter Arkan- 
sas, visited the Hot Springs in 1541. The U.S. Con- 
gress made them part of a national park in 1921. 
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ie ning of Joliet and Marquette. The French 
Ban BR Ovis Joliet, and his missionary com- 
the mom er Jacques Marquette, traveled down 
plored sippi in dugout canoes in 1673. They ex- 

95 far as the mouth of the Arkansas River. 


Arkansas Post was the first perma- 
nent white settlement in Arkansas. It 
was established near the mouth of the 
Arkansas River in 1686 by Henri de 
Tonti, a French explorer. 
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early 1800's. However, the people were fairly evenly 
divided between the Union and the Confederacy before 
the Civil War. An Arkansas convention, elected by 
state voters in February, 1861, voted in March of that 
year against leaving the Union. But when President 
Abraham Lincoln called for volunteers to fight troops 
of the seceding states, the convention met again. On 
May 6, 1861, it adopted the Secession Act, and the state 
joined the Confederacy in June. 

Union and Confederate forces fought a bloody battle 
at Pea Ridge in northwestern Arkansas in March, 1862. 
The Union army captured the area and advanced south- 
ward. Confederate troops withdrew to the southern 
part of Arkansas when Union forces captured Little 
Rock on Sept. 10, 1863. The Confederates established 
another state capital at Washington in southwestern 
Arkansas, and used it until the war ended in 1865. 
Some Confederates remained in Little Rock after its 
capture, and later cooperated in forming a Union 
government in the state. In 1864, they drew up a state 
constitution abolishing slavery. 

Governor Isaac Murphy worked to restore friendly 
relations with the federal government after the war. 
Arkansas was readmitted to the Union in 1868. 

Reconstruction. Dishonest politicians from the north- 
ern states seized control of Arkansas’ government in 
1868. These carpetbaggers wrecked the state’s finances 
between 1868 and 1874 by stealing public funds (see 
CARPETBAGGER; RECONSTRUCTION). 

Public anger at this misuse of tax money reached а 
climax during the state elections of 1874. Two candi- 
dates for governor, Joseph Brooks and Elisha Baxter, 
claimed victory. Their supporters clashed in street fights 
in several parts of the state. Federal troops were sent to 
restore order. Baxter, the candidate of the conservative 
Democrats, became governor by order of President 
Ulysses S. Grant. Shortly after coming into power, the 
Democrats wrote a new state constitution. 

Economic expansion began in Arkansas with the 
building of the railroads during the 1870s. The railroad 
construction brought the first important European im- 
migration to Arkansas in 1878. Railroad officials who 
owned large tracts of land brought groups of German 
Austrian, Polish, and Italian workers to develop farm- 
ing and industry in the state. The discovery of bauxite 
near Little Rock in 1887 helped rebuild the state's 
economy. By 1900, the railroads had aided the growth of 
large sawmills between West Memphis and Blytheville. 

World War I. The army trained over 100,000 recruits 
at Camp Pike, near Little Rock. Eberts Field was 
established as an army aviation training center at 
Lonoke. After the war, this field became one of the 
nation’s first civilian airports. Charles H. Brough served 
as Arkansas’ war-time governor. 

Between World Wars, the economy of the state im- 
proved. Rice farming and soybean raising developed 
Many farmers bought the land they had previously 
worked as tenants. Oil was discovered near El Dorado 
in 1921. The first hydroelectric dam in Arkansas was 
built across the Ouachita River near Malvern 
Dairy farming also became important in the 1 


08. 
World War Il. Local planning groups айтап new 
food-processing, garment- 


making, lumber-product, and 
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in 1924. 


metalworking industries to Arkansas during the war 
years of the 1940's. At the same time, Poultry raising 
and rice farming grew rapidly. | orward-looking Arkan- 
sas leaders formed the Arkansas Economic Council in 


1940. This group surveyed thc resources of the State 
and began a broad program of state development 
Bauxite production alone in 1943 increased 10 times 


over the 1939 production in the state. During the war, 
aluminum plants were built near Bauxite and Ни 
Springs, and chemical plants at El Dorado and Little 
Rock. Air bases were established, and Camp Pike, 
renamed Camp Joseph T. Robinson, again became an 
important troop-training center. Camp Chaffee was 
established at Fort Smith. Homer M. Adkins held office 
as governor during World War 11. 

Recent Developments. During the 1940s and 1950%, 
the economic development of Arkansas progressed at a 
more rapid rate than that of the South in general and 
the nation as a whole. The number of manufacturing 
plants in the state more than doubled, and the number 
of manufacturing employees almost doubled. Income 
per person increased 315 per cent in Arkansas during 
this period, while rising only 210 per cent in the United 
States as a whole. This record industrial development 
resulted from the programs of the Arkansas Industrial 
Development Commission, the Arkansas Economic 
Council, the State Chamber of Commerce, the Univer- 
sity of Arkansas Industrial Research and Extension 
Center, and many utilities and railroads. 

National attention focused on Little Rock in the 
autumn of 1957. In August of that year, a federal court 
had approved a plan submitted by the local school board 
for integrating Negro students with white students at 
Little Rock's Central High School. But Governor Orval 
E. Faubus ordered the Arkansas National Guard © 
surround the school on September 2. He said that many 
people opposed integration, and that he feared violence 
might break out if Central High School were integrated. 
Guardsmen barred nine Negro students from entering 
the school on September 4. A federal court issued an 
injunction on September 20, ordering Governor Ё aubus 
to stop interfering with integration. Faubus withdrew 
the National Guard from the school the same day. But 
the school was integrated only after President Ше 
hower put the Arkansas National Guard under federal 
control, and sent U.S. Army troops to Little Roc i 
Faubus criticized this action as “military pape ia d 
of Little Rock, but a few Negro students atten А 
Central High School during most of the school а 
When the school term ended, troops were WHO. 
Little Rock's public high schools, ordered to ae 
by the Supreme Court of the United States, di wad 
open for classes in 1958, but reopened with lim 
integration in two schools in 1959. 
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Separate biographies are listed under th 
Arkansas in the Brocrapny section of the READIN г 
Этору Gure. A statue of Uriah M. Rose, ау" “he 
diplomat, represents Arkansas in Statuary Ha В p 
Capitol in Washington, D.C. The following 
biographies include other noted persons who were 
in Arkansas or did important work there. ac US: 

Fulbright, James W. ( 1905- ),a Бейбаш, ted 
Senator, sponsored the Fulbright Act. This Act, абор 


с heading 
iG AND 


i 1946, provided funds for an exchange of scholars 
between. the United States and other countries (see 
Равяюнт SCHOLARSHIP). Fulbright was born inSumner, 
Мо, but his family mov ed to Fayetteville in 1906. He 
seived a graduate degree as а Rhodes scholar at 
Oxford University, England, in 1928. From 1939 to 
1941. heserved as president of the University of Arkansas. 
He became а U.S. Senator in 1945. 

Gorland, Augustus H. (1832-1899), was a leader in 
Arkansas’ struggle for civil and political rights during 
de Reconstruction Period. He was born in Tipton 
County, Tennessee, ancl moved to Arkansas in 1833. 
Garland, a Democrat, was elected to the U.S. Senate in 
1857, but was refused a seat because Arkansas had not 
кеп readmitted to the Union. He served as governor 
fom 1874 to 1876, as U.S. Senator from 1877 to 1885, 
and as attorney general in President Grover Cleveland’s 
Cabinet from 1885 to 1889. 

Pike, Albert (1809-1891), organized and led a brigade 
of Cherokee Indians in the Confederate Army in the 
Battle of Pea Ridge, Ark., in 1862. Не was born in 
Boston, Mass., and moved to Little Rock in 1833. Pike 
worked as teacher, poet, editor, and lawyer in Arkansas. 

Robinson, Joseph Taylor (1872-1937), was a U.S. 
Senator from 1913 to 1937, and served as Democratic 
floor leader in the Senate for 14 years. He was born 
in Lonoke County. Robinson served in the U.S. House 
of Representatives from 1903 to 1913. He served briefly 
à governor in 1913, but resigned to become a Senator. 

Yell, Archibald (1797-1847), was the first Arkansas 
xpresentative in Congress. He was elected in 1836, and 
served until 1839. Yell was governor of Arkansas from 
1840 to 1844, when he was again elected to Congress. 
At the outbreak of the Mexican War in 1846, Yell left 
Congress to receive а commission as colonel in the First 
Arkansas Volunteers, He was killed while leading a 
charge at Buena Vista. Yell was born in North Carolina, 
and moved to Tennessee as а boy. WALTER L. BROWN 
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Questions 


What unusual method of farming is used by rice farm- 
ers in Arkansas? 

Why do many people call Arkansas “The Land of 
Opportunity"? 

Where is the site of the only diamond mine in North 
America? 

How do most Arkansans make a living? 

What is Arkansas' leading industry? 

In mining what ore does Arkansas lead the states? 

Why does the flag of Arkansas have three blue stars 
below the name of the state? 

In what basic crops does Arkansas rank high? 

Why is the Hot Springs spa of such wide interest? 

How does Arkansas rank in size with other states west 


of the Mississippi River? 
Books for Young Readers 


BAILEY, BERNADINE F. Picture Book of Arkansas. Whitman, 
1957. 

Brown, WALTER L. Our Arkansas. Steck, 1958. 

Heacney, ANNE. De Tonti of the Iron Hand and the Explora- 
tion of the Mississippi. Kenedy, 1959. 2f 

Lenski, Lots. Cotton in My Sack. Lippincott, 1949. This 
story about the cotton pickers af Arkansas describes a 

oung girl and her family. JA : 
ООУ; en May. Green Grows the Prairie. Aladdin, 


1956. 
Books for Older Readers 


Arkansas: A Guide to the State. Hastings, 1941 

‘Arkansas Almanac: The Encyclopedia of Arkansas. Arkansas 
‘Almanac Co., Inc. Published biennially. 

Davis, CLYDE В. The Arkansas. Rinehart, 1940. 

Farris, Jack. Ramey. Lippincott, 1953. This story of a 
son's relationships with his father is set in the back 
country of Arkansas. 

FLETCHER, Jone G. Ar 

ess, 1947. 
ACT Воур W. The Arkansas Frontier. The author, 
1958. Social and economic life of the Arkansas pioneers. 

RANDOLPH, VANCE. Ozark Superstitions. Columbia, 1947. 
We Always Lie to Strangers: Tall Tales from the Ozarks. 1951. 

Srarr, FRED. Of These Hills and Us. Christopher, 1958. 

WILLIAMS, CHARLEAN M. The Old Town Speaks: Washing- 
ton, Hempstead County, Arkansas, Gateway to Texas, 1835, 
Confederate Capital, 1863. A. Jones, 1951. 


kansas. Univ. of North Carolina 


585 


University of Arkansas 
The Greek Theater at the University of Arkansas stands 
in a natural outdoor amphitheater in Fayetteville. 


ARKANSAS, UNIVERSITY OF, is а coeducational 
land-grant school at Fayetteville and Little Rock, Ark. 
It is supported by state and federal funds. At Fayette- 
ville are the colleges of agricultural and home econom- 
ics, arts and sciences, business administration, educa- 
tion, and engineering; the graduate school, school of 
law, agricultural experiment station, bureau of business 
and economic research, division of general extension, 
and engineering experiment station. At Little Rock are 
the schools of medicine, nursing, and pharmacy; uni- 
versity hospital, graduate center, agricultural extension 
service, and industrial research and extension center. 
Courses lead to bachelor's, master's, and doctor's de- 
grees. The university was founded in 1871. For enroll- 
ment, see UNIVERSITIES (table). WILLIAM J. Соор 

ARKANSAS AGRICULTURAL AND MECHANICAL 
COLLEGE is a state-controlled coeducational school at 
College Heights, Ark. It offers courses in liberal arts and 
sciences. The college was founded in 1909. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

ARKANSAS AGRICULTURAL, MECHANICAL, AND 
NORMAL COLLEGE is a coeducational school at Pine 
Bluff, Ark. It is a college of liberal arts, education, and 
sciences. Founded in 1873 as the Land-Grant Branch 
Normal College, it took its present name in 1927. For 
enrollment, see UNIVERSITIES AND COLLEGES (table). 

ARKANSAS COLLEGE is a coeducational liberal 
arts college at Batesville, Ark. It is controlled by the 
Presbyterian church. Courses lead to the В.А. degree. 
The school was founded in 1872. F 
UNIVERSITIES AND COLLEGES (table), 

ARKANSAS POLYTECHNIC COLLEGE is a state 
ported coeducational liberal arts school at Russellville 
Ark. Courses lead to bachelor’s degrees. Founded i 
1909, it became a four-year college in 1948, For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

ARKANSAS RIVER is a stream of the south-central 
United States. It is the largest river which flows into the 
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or enrollment, see 


“Su р- 


Mississippi-Missouri river system 
the Arkansas is 1,450 miles. Th 
about 160,500 square miles dra 
on the east slope of the Rocky Mountains, in the се 
part of Colorado near Leadvi It flows sout 
through Kansas, Oklahoma, anc Arkansas. The ( у 
ron, Canadian, and White rivers ilow into the Arkansas 
and drain parts of New Mexico. lexas, and Missouri 
The Neosho and Verdigris rivers drain parts of Kansas 
The Arkansas has a rapid current as it flows through 
the mountain valleys and canyons. One of the rocky 
canyons worn by the waters of the Arkansas is the Royal 
Gorge. Its red granite walls rise more than 1,000 feet 
above the river. Small boats can use the river south of 
Fort Smith, Ark. Cities on the banks of the Arkansas 
include Pueblo, Colo.; Wichita, Kans.; Tulsa, Okla; 


The total | 
aters from an 
to it. The riv 


The Arkansas River rises in the Colorado Rockies and on 
winds through the Arkansas lowlands. lt cuts а wide 3970), 
through the center of Arkansas on its way to the Mississippi River. 


Arkansas Pubiicity and Parks Commission 


pi Little Rock, Ark The river is named for the 
lkansas Indian tribes WALTER L. BROWN 

Se also CANADIAN RIVER; RIVER (color picture, 
Longest Rivers); Rovai. GORGE. 

ARKANSAS STATE COLLEGE is a state-supported, 
eeducational school at State College, Ark. Courses in 
Geral arts and education lead to bachelor’s and mas- 
„їз in education deg . There is a two-year branch 
и Beebe, Ark, Arkansas State was founded in 1909, 
yet took its present nanne in 1933. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

ARKANSAS STATE TEACHERS COLLEGE is a coedu- 
ational school at Conway, Ark. It was established 
wimarily for the training of teachers, but offers courses 
liberal arts and prevocational training in several fields. 
The college was founded in 1907. For enrollment, see 
Uersiries AND Corr ксЕв (table). 

ARKWRIGHT, SIR RICHARD (1732-1792), was a 
British inventor and manufacturer. In 1769, he patented 
a pinning machine, which was called the water frame 
because water powered it. Sets of rollers turning at 
different speeds drew cotton from the carding machine, 
which straightened out the fibers. Spindles then twisted 
the cotton into thread. The water frame made hard, 
fim, and rather coarse thread. 

Arkwright and two manufacturers started cotton mills 
which combined the various manufacturing processes of 
machine carding, drawing, roving, and spinning in one 
factory operation (see SPINNING). It is said he worked 
16 hours a day and then studied at night to make up 
for his lack of schooling. 

In 1781, Arkwrighi’s patent was challenged and 


ARLINGTON COUNTY 


finally canceled on the 
grounds of previous inven- 
tion and deliberately vague 
and confusing specifica- 
tions. It is now generally 
agreed that while he knew 
of earlier work on the ma- 
chine, he added mechan- 
ical details that made it 
work. 

His prosperity did not 
suffer seriously when he 
lost his patent. His experi- 
ence and business ability 
helped him keep his advan- 
tage. He was knighted in 
1786, and he was a wealthy and honored man when 
he died. 

Arkwright was born in Preston. He became a barber's 
apprentice and developed a method of dyeing hair 
which he sold to wigmakers. He spent the money he 
gained from this on his invention. 

See also INDUSTRIAL REVOLUTION (Spinning Ma- 
chines). 

ARLBERG TUNNEL, located in western Austria be- 
tween the provinces of Vorarlberg and Tirol, is an 
important link in the Paris to Vienna railroad. It pierces 
Arlberg Mountain, at the northeastern end of the 
Rhaetian Alps. For location, sec AUSTRIA (color map). 
The rail line approaches the western end of the tunnel 
by way of the Kloster Valley and leaves via the 
Rosanna, a tributary of the Inn River. The tunnel is 
6.4 miles long. It was first opened to rail traffic in 1884, 
and was electrified in 1923. FRANKLIN C. ERICKSON 

ARLEN, MICHAEL (1895-1956), was a British novelist 
and short-story writer. His novel, The Green Hat (1924), 
made him a celebrity. Katharine Cornell appeared in 
the play based on it, and Greta Garbo in the motion- 
picture version. Arlen's characters were fashionable peo- 
ple of café and resort society. He never repeated the 
success of The Green Hat. Arlen was born DIKRAN 
Kuyumyan in Bulgaria, of Armenian parents. He be- 
came a British subject in 1922. В. W. STALLMAN 

ARLINGTON, Mass. (pop. 49,953; alt. 45 ft.), is an 
attractive residential suburb seven miles northwest of 
Boston. It covers about five square miles. For location, 
see MASSACHUSETTS (color map). 

Settlers first moved into the region about 1635. For 
most of its early history, Arlington was a quiet farming 
community providing foodstuffs for Boston. After 1900, 
it became a popular Boston residential suburb. 

Arlington was incorporated as the town of West 
Cambridge in 1807. Residents changed the name to 
Arlington in 1867. Arlington has a town-manager 
form of government. ууплллм J. REID 

ARLINGTON COUNTY, Va. (pop. 163,401), lies 
across the Potomac River from Washington, DG. T he 
county’s 24 square miles are composed mainly of resi- 
dential suburbs that form a unit under a county-mana- 
ger government. Arlington National Cemetery, Arling- 
ton "House, former home of Robert E. Lee, and the 
Pentagon Building are all in Arlington County. See 
also PENTAGON BUILDING. Francis В. SIMKINS 
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Brown Bros, 


Richard Arkwright 


ROBERT SCHOFIELD 


ARLINGTON NATIONAL CEMETERY 


ARLINGTON NATIONAL CEMETERY ranks as the 
largest of the 97 national cemeteries in the United 
States. It lies in Arti , Va., across the Potomac 
River from Washington, D.C. The cemetery surrounds 
the home of General Robert E. Lee of the Confederate 
Army. It occupies land that once formed a part of his 
vast estate and carries on the historic name by which 
the Lee property was known 

Federal laws determine the categories of persons who 
may be buried in Arlington and in other national ceme- 
teries where space is available. These persons include 
members or former members of the United States armed 
services whose last service ended honorably, their wives 
ot husbands, and their minor children. 

The most impressive tomb at the Arlington National 
Cemetery is that of the Unknowns of World Wars I and 
И and the Korean War (see UNKNOWN SOLDIER). The 
placing of wreaths at this tomb has become a regular 
practice on national holidays and on the occasions of 
visits of dignitaries from other countries. The Arlington 
Memorial Amphitheater lies near the tomb. Commem- 
orative services are held there on Memorial Day, Vet- 
crans Day, and other occasions. 

During the Civil War, the United States government 
made the Custis-Lee mansion a hospital. Many Union 
Army soldiers who fought at the Battle of Bull Run 
received care there. Other monuments at Arlington in- 
clude one built to the memory of more than 2,000 Union 
Army “unknowns” who died during the Civil War. 
Thousands of visitors tour the cemetery cach year. 

ARLISS, GEORGE (1868-1946), gained popularity on 
the stage and in motion pictures for his intelligent and 
polished acting. He had a remarkable talent for achiev- 
ing vivid and convincing characterizations, many of 
them based on historical figures. His most famous parts 
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Less than half 

of the Armada me. 

returns to Spain Enter Е 

in October English Chann« De by fe 
July 31 

From Spain 
July 22 
FRANCE 
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| ы Эз, 
were in The Green Goddess, Cardinal Richelieu, and 
Disraeli. Arliss was born in London. Before making bis 
London debut, he toured Great Britain with à stock 
company. Не made his first New York appearance ? 
1901. Arliss wrote Up the Years from Bloomsbury and My 
Ten Years in the Studios. Both books are accounts of some 
of the highlights in his life. RucuARD MO 

ARM is one of the upper two limbs of human p 
The term usually refers to that part of the limb = 
shoulder to hand, although the part from elbow (0 м" a 
is sometimes called the forearm. There are 3 bona 
the arm, and 27 bones in the hand. The long bone in t 
upper arm is called the humerus. The two bones 
forearm are called the ulna and the radius. 

Movements of the arm are made by means of groups 
of muscles. These include flexors which bend the p 
extensors which extend it, pronators which tum om 
forearm over with palm downward, and su am 
which turn it back again. The biceps and brachiay 
muscles of the upper arm which bend it at the ‘ast 
The triceps straightens the arm. The pectoral ip, draw 
attached to the upper part of the upper arm a? ys the 
the arm toward the chest. The Jatissimus dorsi draws 
arm backward. The deltoid, or shoulder muscle, 
the arm above the head. As | colot 

See also the Transvision three-dimension 
picture with Human Вору; also Biceps; ВОХЕ. 


Ne Greet Spanish Armada 


afwed o crippling d ! ot 
he ме of the Engis 88 
М tory over the т pow- 
shi Spanish fleet os! ed 
Wind оз o grec! vol 
мен. The bottle took ploce 
* he БОБА Chonne! off the 
uut of France. 
ARMADA, alr ^ luh, is a fleet of armed ships. 


Americans used t 
heir troops in № 


est armadas in history to land 
\frica and to invade Normandy 
g World War I! But the term nearly always refers 
he Invincible А la which Philip И of Spain sent 
aninst England ir 8 
The defeat of u 
mmand of the s 
man 100 war vess 
July 31, 1588. For 
by gunfire from the 
m English fleet con 
Gove the Spanish 
Gravelines. The А 


vanish Armada ended Spain's 
l'he great Spanish fleet of more 
ached the English Channel on 
k the heavy ships were harassed 
hter English craft. On August 6, 
nded by Lord Admiral Howard 
ons close to the French port of 
da commander, the Duke of 


Medina-Srlon; 
М iain dmitted defeat. Only 50 vessels got 
2 хаф } ) 

Ork to Spain. The Armada returned by way of the 
"kney Islands, norih of Scotland, and was badly 


uttered by storms. 
Em Philip II gave up the idea of avenging the 
a о of Mary Queen of Scots and winning England 
E Jatholic faith. 
so Evizasern I; Pam II. 
mo. AHR muh DIL oh, is any of several small 
» kal mammals with bony shells. Their usual foods 
itd land ees such as insects, earthworms, spiders, 
"" А snails. Armadillos of various kinds are found 
ki Ee as far north as Texas and Louisiana, 
Ama маш United States to the Atlantic Coast. 
tunnels in wae strong claws which they use to dig 
outs are Yi ground. They live in these tunnels. Their 
‚| are long and narrow, and they use their tongues 
кайы 1208. As they have only small back teeth, 
е ато bite in self-defense. — 
made of illo’s shell is its best protection. The shell 
Чу RE small plates of horny armor fitted 
animal's b; It is hard and stiff, but is jointed across 
curl itself ack. This Jointing allows the armadillo 
the outside up into a hard tight ball with the shell on 
"аш way; ub its head and feet tucked in out of 
the arma dili ew animals are then able to get a grip on 
Silly hide 1o with their teeth or claws. But the arma- 
S 1n its shell only as a last resort. It usually 


Vo lick 


hurries into its burrow at the first sign of danger. When 
it is too far from home, it tries to dig itself rapidly into 
the ground if it has time to do so 

The nine-banded armadillo is the only kind in the 
United States. The hinges of its shell consist of nine 
narrow bands of armor which slide upon one another 
This armadillo is about 2 feet long, including its tail, 
and weighs up to 15 pounds. The female gives birth to 
four babies at a time, always of the same sex. 

Other armadillos, found in countries farther south, 
have three or six bands across the back instead of nine 
The flesh of all armadillos is good to eat 

Scientific Classification. Armadillos are in the family 
Dasypodidae. The nine-banded is genus Dasypus, species 
novemeanctus. Ковкат Т. Harr 

Sec also ANIMAL (color picture, Central and South 
America [Giant Armadillo]); EDENTATE. 


The Armadillo wos named by eorly Spanish explorers. The 


name, meaning little armored thing, refers to its tough bony shell. 
N.Y. Zoological Society 
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ARMIO FORCES ar the military forces of a country 
Sen the following ankles and their Huts of related 
articles Toma: Am Fores, Ламу, 


ARMED FORCES DAY honors all branches of the 
armed forces of the United States It is celebrated on the 
third Sacunay of May with military exercises on land, 
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К< schools operated for the 
service of the United States 
navy, and ай force attend u 
The Armed Forces Stat! ( 
job of serving on a joint staff 
cedures used by all branches 
outlines the organization an! 
operation and major task fon 
sibilities of the officers in cha: 
important part of this training 
preparations needed for mil: 
combination of land, sea, and 
ARMENIA, а MEAN А 
western Asia just south of the í 
ancient times, it extended ír: 
Caspian Sea. The Hittites live 
ing to tradition, Noah's ark l 
Armenia, after the great flood 
The People. People know o 
as the native home of the Anm» 
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ARMOR, ARM ur, is a covering for the body 
serves as protection in battle. Men depended on 
to ward off or to soften enemy blows until the dey 


ment of gunpowder. The use of armor then decl 
because the only effective armor was too heavy and im- 
practical. But fighting men in World War II and the 
Korean War wore armor made of synthetic fabrics. 

In Early Days. Stone Age men covered their bodies 
with many layers of animal hides in order to soften 
blows from clubs and axes. Later, men made metal 
shields and cuirasses, or body armor, of metal or spe- 
cially hardened leather. But this armor did not protect 
the head, arms, and legs. Coverings for the head and 
limbs were first made of cloth and leather. Armores, ot 
armormakers, later developed metal coverings, espe 
cially of bronze and iron. 

Shields and body armor differed in size and shape, 


depending on the period and region, The Romans used 
two types of shields—one large and oblong, and the 
other small and round. The small Roman helmet had 


Knights of the Middle Ages wore 
heavy armor that covered them from head 
to foot. The armor and weapons of a 
squire were blessed by a priest before he 
took the final solemn vows of knighthood. 


Man Used Armor as early as the Stone Age, when layers o 
animal skin protected the body from blows. Men of the чк 
world used simple metal shields to protect themselves. body. 
gradually developed into a metal covering for the entire 


rmor 


GERMAN EUROPEAN 
1400's 1600's 


The Metropolitan Museum of Art, N.Y. 


A Japanese Suit of Armor in the 


Chain Mail Armor worn in the 1200's Italian Armor of the mid-1500's 
1500's had thousands of metal scales. 


consisted of tiny, interlinked rings. protected the warrior's entire body. 


The м 
Metropolita 
?opolitan Museum of Art, N.Y.; Wide World 


Ar 

n on Vests, made of laminated glass 
tected synthetic materials, above, pro- 
s combat flyers in World War Il. 
covered тез wore body armor, right, that 
Beane most the entire torso, in the 
нар а" № was made of contoured, 
mi 9 plates of plastic, laminated 

ers, and nylon fabric. 


ARMOR PARTS 
Visor 


Breastplate, 
Chanfron, 


Headpiece Gauntlet 


P 


Cuisse T 


Knee-piece dr d Л 


Peytral 


Solleret 


a neck guard and cheek pieces. The Greek helmet was 
large, with a high crest. Both the Greeks and the Ro- 
mans wore jointed pieces of armor, called greaves, on 
their legs. 

During the Middle Ages. The development of pro- 
tective materials had to begin all over again after the 
collapse of the Roman Empire. As the processes ad- 
vanced through the various stages to metal, the armorer 
became an excellent craftsman. The success of soldiers 
in combat and sometimes the outcome of battles de- 
pended upon his craftsmanship. 

The use of armor reached its peak in the period from 
the 1300’s to the middle 1500's. In the days of the Cru- 
sades, knights wore armor from head to foot, with 
leather tunics underneath. The armor was made either 
of plate or of chain mail (tiny rings linked together). A 
knight wore a helmet with a covering for the face called 
a visor. He even had armored gloves, called gauntlets, to 
protect his hands. It is difficult to understand how Cru- 
saders could fight in the heat of the Middle East wearing 
leather tunics covered with heavy chain mail. 

In the 130078, armorers began to decorate armor with 
borders of silver, gold, and precious jewels. By the 1500's, 
the armorers painted, engraved, or etched designs on 
almost all exposed surfaces of the armor. Some suits of 


594 


Greave 


Collar 


Shovlder-piece 


Back 


M) 


Elbow-plate 


a ER: Tasses, or Skirt 


A 


Loin Guard 


Flank Plate 


The Metropolitan Museum of Art, N.Y. = 


armor were completely covered with silver ioc 
After the development of complete suits E > гог 
armorers tried to strengthen the weak points. d 
Maximilian I developed fluted armor, which ue blows 
strengthened the suit but also caused the enemy 8 per- 
to glance off. Plate armor reached such a се in- 
fection that knights could not pierce it, but ses. Stt 
stead to unseat their opponents from their horses: 
KNIGHTS AND KNIGHTHOOD (Armor). “lined after 
Later Developments. The use of armor dm ict the 
the invention of gunpowder. One piece dir jers 
helmet, did carry over into modern bees Wm 
in World Wars I and II wore steel helmets. helmets 
outbreak of the Korean War, laminated ny uper 
with outer coverings of aluminum proved muc „eloped û 
In the 1940's, the United States Army Lm an 
bulletproof vest and body armor made of ny 


> Corps producti? 
plastic. The United States Marine Corps us at the 


ulders. Both 


or can cut 
в E. GRIES 
lor 


used in Korea. Many experts believe that arm 

down casualties about 9 per cent. ве 
See also Gauntiet; Немет; Roman EMPIRE 

picture, A Roman Soldiers Armor); SHIELD. 


p Armored Car and crew receive the original of 
oh's Gettysburg Address at the Los Angeles airport. These 


BIMOR PLATE protects airplanes, persons, and ve- 
E puse ог projectiles. It usually con- 
i E ай in plate form. The steel plates vary 
b. rd су аге usually heat-treated to increase 
b od vs aw г. The armed forces use armor plate 
Biens ver tanks, personnel carriers, and ships. 
shrapnel, Ba ug protect soldiers from bullets and 
Protected b D Band other commercial firms use vehicles 
ables (вес сш plates to transport money and valu- 
ARMORE MORED Car). у 
Ae that E E a vehicle covered with steel armor 
other E its riders from bullets, explosions, and 
рз, А Es n military armored vehicle transports 
i р rcial armored car carries money and 
тоте са, m Brink s, Incorporated, the largest 
han 1.000 ашу in the world, has a fleet of more 
000000 in proud cars, and transports about $1,300,- 
panies use xe y each day for its customers. Some com- 
them near р cars as portable banks, parking 
ARMOUR, JEA 8 to cash salary checks. 
ARMOUR EUN See Burns, ROBERT. 
American bug} HILIP DANFORTH (1832-1901), an 
Armour and m was the principal founder of 
Packing firm ‘ompany, one of the world’s largest meat- 
OE food and 1 in 5 thicago. Не directed the processing 
Sained ома at 014 products of many kinds. He also 
In 189; , hed S5 private railroad-car lines and banks. 
Stute of Te ee money to establish the Armour In- 
the Illinois ^ analogy in Chicago, which later became 
i Stoc tbrid او‎ of Technology. Armour was born 
MOUR F NY. Jons B. MCFERRIN 
RESEARCH FOUNDATION (ARF) of the 


lino; 
ols Insti A 
ttute of Technology is an independent non- 
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Brink's, Ine. 
cars transport millions of dollars in cash and valuables each day. 
Such cars also protect passengers from bullets and other dangers. 


profit institution established for the benefit of industry. 
It performs scientific research for business, industrial, 
and governmental sponsors. Its work also extends to 
sponsors in many other countries, including Burma, 
India, Colombia, Mexico, The Netherlands, and Paki- 
stan. ARF helps its sponsors to develop and improve 
products and to solve specific problems. It was estab- 
lished in Chicago in 1936. 

ARMSTRONG, EDWIN HOWARD (1890-1954), an 
American electrical engineer, made important contri- 
butions to radio communication. 'The invention for 
which he is most widely known, frequency modulation, or 
FM, came in 1933. This is a system of short-wave broad- 
casting without static. Armstrong constructed the first 
FM broadcasting station. 

In 1913 he reported his work on a regenerative cir- 
cuit, an essential element in the use of the vacuum tube 
as a detector. This invention led to a famous and bitter 
patent-interference suit with Lee De Forest (see Dx 
Forest, Ler). Armstrong ultimately lost the case in 
the Supreme Court. 

Armstrong developed the superheterodyne circuit 
which became widely used in radio receivers. He in- 
vented superregeneration in 1920. This circuit made 
possible two-way communication on ultrashort waves, 
used particularly by police forces and in military radio. 
‘Armstrong was born in New York City. He studied at 
Columbia University. W. Rupert MACLAURIN 

See also FREQUENCY MODULATION. 

ARMSTRONG, HENRY. See Вохтмс (Recent Devel- 
opments). 

ARMSTRONG, “SATCHMO,” 
(Famous Jazz Musicians; picture). 


LOUIS. See Jazz 
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ARMY is an organized body of soldiers trained to fight 
on land. An army may also be a large unit of ground 
forces under a single commander that operates inde- 
pendently or with other armies. 

A standing, or regular, army consists of full-time pro- 
fessional soldiers organized and trained in peacetime. It 
differs from a militia, or reserve army, which includes 
citizens organized and trained during peace in their 
spare time. Militiamen, or reservists, serve full time only 
in emergencies. 

In war, an army holds, controls, defends, and seizes 
land areas. It can invade enemy territory by land or 
from the air or sea. It may resist enemy attacks against 
its own territory. An army may also be used to maintain 
order and give other help in its own country during 
emergencies such as riots, floods, or other disasters. 

Armies have existed for as many years as men have 
fought against each other in groups. Changes in armies 
and land warfare have resulted chiefly from the develop- 
ment of new weapons, methods of fighting, and combat 
formations. The first armies, in prehistoric times, used 
such weapons as spears, stone axes, and shields. Nearly 
4,000 years ago, men began to use horses in armies. The 
invention of siege devices gave armies the power to over- 
come an enemy protected by walls and forts. During 
the Middle Ages in western Europe, mounted knights 
dominated armies. But crossbowmen, longbowmen, and 
formations of pikemen soon threatened the supremacy 
of cavalry troops. The development of gunpowder for 
weapons caused armies to replace battering-rams with 
cannons, and spears and crossbows with muskets. The 
Industrial Revolution mechanized armies. But, in World 
War I, the machine gun halted the trend toward mobil- 
ity, and armies settled down to long periods of trench 
warfare. World War II pitted mass armies against each 
other, using automatic weapons, tanks, and fast com- 
munications, supported by airplanes and huge supply 
organizations. Soldiers stormed enemy-held shores in 
amphibious invasions. They parachuted from airplanes 
or landed in gliders in airborne attacks. The develop- 
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Wide World 


Soldiers in all parts of the world have the same kinds of 
training, the same kinds of weapons, and the same duties, А 
Republic of Korea (ROK) soldier, left, takes bayonet training. 
Two French soldiers, right, try out a new model bazooka, 


ment of atomic weapons in the 1950°s provided armies 
with the power to destroy each о her completely. 


Major Armies of the World 


A nation’s land forces are usually divided into sepa- 
rate commands or field armies. Armies may be further 
divided into corps, corps into divisions, divisions into 
brigades or regiments, and regiments into ры 
Land forces include combat troops, such as armor, arti- 
lery, and infantry, and support troops that handle sup- 

lies and transportation. ; 
5 The British Bio operates under an Атту саш 
headed by the secretary of state for war. The Eur 
the imperial general staff is the ranking officer. ed 
370,000-man British Army consists of the regular is 
reserve army, territorial army, and emergency Өг E 
It maintains the Eastern, Northern, Scottish, Sout ^ ж 
and Western commands, and the London and Nort = 
Ireland districts. 'The British Army has major pom 
commands in Germany, the Far East, and the М! 
East. 

The Canadian Army, under a minister ып is die 
defense, has headquarters in Ottawa. Army а (d Cen- 
administered through five subordinate comman айап 
tral, Eastern, Prairie, Quebec, and Western. hune 
reserves include the militia, supplementary + The 
officers? training corps, cadets, and reserve mi a b 
active army maintains three brigades in peine men, 
one in Europe. It has a strength of about 47200 
all of them volunteers. у ion (Com 

The Chinese Army. The People’s Liberation reserv- 
munist) Army includes a militia, security ке mate 
ists, and five field armies. Its strength has been Е jn the 
at about 150 divisions, with about 3,000,000 ШЕ. militia. 
active army. About 10,000,000 serve in the 
Drafted soldiers serve for three years. and neat 

The Chinese Nationalist Army on Formosa a drafts 
by islands numbers about 300,000 men. W С. major 
men for military service. This army operates uum 
commands: reserves, logistics, and guerrilla W 


ational 


Russia 


The French Army has a secretary of state as its civilian 
head, and a chief of army staff as its military head. The 
565,000-man army includes infantry, armored units, 
artillery, engineers, and commissariat (supply) units. 
The gendarmerie, or armed police, operates as a separate 
land force under the minister of defense. The army 
maintains military commands or regions in France, 
Algeria, and other arcas. It drafts men for 18 months of 
active duty. 

The German Army. West Germany maintains a 


270,000-man Bundeswehr, or federal defense army, of 
grenadier, armored, mountain, and airborne units. The 
Federal Republic uses a draft system. A general inspec- 
tor administers the army, which forms part of the North 


Atlantic Treaty Organization (NATO) forces. 
р Вам Germany's defense ministry controls the National 
Thee з (Communist) Army of more than 92,000 men. 
he army group commands include motorized, rifle, 
oo divisions, with training and support 
" з. Russia supplied most of the tanks and other 
eapons. Ground forces also include the 90,000-man 
E force, the 150,000-man militia, and territorial 
Een Army numbers about 2,500,000 men, 
fank ed into about 1 75 combat divisions. It consists of 
tional 2 Ша, mechanized сап на and солус 
шо i prune. Army forces are stationed in eastern 
After W нани, central Asia, and the Far East. 
mania р; E War II, Russia assigned divisions to Ro- 
m oland, East Germany, and Hungary. Ground 
iin also include the 400,000-man security force of the 
cret police, 

ч (che of defense administers the Russian Army. 
as ж: usually a marshal, heads the ground forces 
ie шег in chief. Privates drafted for the army 

us mum two years, and noncommissioned officers 

The M They then enter the reserves. 

8 hited States Army. For a description of the 
ums Н United States Army, see ARMY, UNITED 

( ae oe The 650,000-man Republic of Korea 
my as my ranks second only to the United States 

Arab R à largest army in the free world. The United 
epublic claims to have 100,000 men in its army, 


United Press Int. 
Canada 


Germany (West) 


and about 50,000 national guardsmen. It supplements 
its forces with Fedayeens, or special guerrilla units. The 
250,000-man army of Israel drafts both men and women. 
Women between the ages of 18 and 26 must serve two 
years. Those exempted must do agricultural work. 


The First Armies 


In Prehistoric Times, men had no strategy or planned 
campaigns. Tribesmen did not fight long wars, because 
every man had to spend most of his time finding food. 
The first armies were probably raiding parties that 
attacked other tribes in search of food. Their tactics 
included ambush and sudden attacks. Battles usually 
broke into individual fights and did not last long, be- 
cause neitherside had commanders tocontrol the combat. 

Men began to invent weapons when they found that 
sticks or stones could kill men who fought with their 
bare hands. Then men began to throw sticks and stones, 
instead of holding them in their hands and striking with 
them. Some used slings to throw rocks at the enemy. 
Others fought with wooden clubs, flint-tipped spears, 
or bows and arrows. Men developed the sling and bow 
at about the same time that they invented the spear and 
the sword. They used these weapons for hunting as well 
as fighting. Later came catapults, or devices that hurled 
heavy stones by means of springs made of twisted strips 
of animal hides. These were the first artillery weapons. 

Ancient Armies developed as civilizations grew in 
the valleys of the Tigris and Euphrates rivers in Asia, 
and in the Nile Valley of Africa. As early as 3200 в.с., 
the Babylonians had built a standing army of spearmen 
and bowmen. About 2500 в.с., the Chaldeans, who 
lived in lands south of Babylonia, used the first war 
chariots. Small wild asses and, later, horses drew these 
chariots. By the 700's в.с., the Assyrians had organized 
armies armed with spears and battering-rams. 

About 550 в.с., the ancient Greeks introduced the 
phalanx, probably the first important tactical, or combat, 
formation in history (see PHALANX). Heavily armored 
spearmen stood eight rows deep in a solid rectangle. The 
phalanx was primarily a defensive formation. It could 
withstand the shock of a cavalry charge, but it could 
not move rapidly nor attack across rough ground. 

The mightiest conqueror of the period was Cyrus the 
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Saratoga (1777)—The British surren- 
dered an entire army to the patriots. This 
victory helped persuade France to help 
the Americans in the Revolutionary War. 


FAMOUS LAND BATTLES 


Gettysburg (1863)—The Confeder- 
ate Army's northern invasion came to а 
halt at Gettysburg in a decisive battle 
of the Civil War in the United States 


Vicksburg (1863)— The Confederate fortress of 
Vicksburg fell after a siege split the Conf 4 
in two and gave the Union control of the Mis 


FAMOUS LAND BATTLES OF HISTORY 


490 8.c.—Marathon. Miltiades of Athens routed the 
Persians under Datis and Artaphernes, and saved Greece 
from invasion. See MARATHON. 

414-413 в.с.— бугасизе. The Athenians under Nicias 
laid siege to the city of Syracuse, an ally of Sparta in 
the Peloponnesian War. They were repulsed by troops 
under Hermocrates and Gylippus. The loss led to the 
fall of Athens as a great power. 

331 s.c.—Arbela. Alexander the Great of Macedonia 
defeated Darius III of Persia at Arbela (now in Traq), 
and destroyed his empire. 

207 8.c.—Metaurus. Roman armies of Marcus Sali- 
nator and Claudius Nero destroyed the troops of Car- 
thage under Hasdrubal in Italy. The battle marked a 
turning point in the Punic Wars between Carthage and 
Rome. 

202 s.c.—Zama. Scipio's Roman troops defeated the 
armies of Carthage under Hannibal, and opened the 
way for Roman domination of the Mediterranean. 

A.D. 9—Teutoburg Forest. Arminius directed an army 
of Germans in destroying a Roman force under Publius 
Varus, and halted Roman plans to conquer Germany. 

378— Adrianople. Armies of Visigoths under Fridi- 
gern crushed the Roman legions of Emperor Valens at 
Adrianople (ncw in Turkey). The battle weakened the 
tottering Roman Empire. 

451— Chálons-sur-Marne. Fighting in northeast 
France, Roman legions of Flavius Aétius and Visigoth 
soldiers under Theodoric I saved Europe from an inva- 
sion by Attila and his Hun armies. 

732—Tours. Charles Martel and the Franks turned 
back Abd-er-Rahman’s mounted warriors in west-cen- 
tral France, preventing the Moors from overrunning 
Europe. 

1066—Hastings. The Normans under William the 
Conqueror invaded England and overtluew the Saxons 
under Harold Godwinson. See Hastines, BATTLE ОЕ. 

1429—Orléans. Joan of Arc with a French army 
forced the English, under the Earl of Suffolk, to give up 
the siege of Orléans in France, 

1453—Constantinople. Mohammed IT captured the 


city (now Istanbul), and secured the Turkish foothold 
in Europe. 
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1704—Blenheim. An allied force under the Duke of 
Marlborough and Prince Eugene defeated the Bavarians 
and French under Comte de Tallard. See BLENHEIM, 
BATTLE or. 

1709—Poltava. Peter the Great of Russia destroyed 
Sweden’s position as a major power. His soldiers crushed 


an army under Charles XII at Poltava in the Ukraine. 
1757—Plassey. Robert Clive and his British forces 


made Great Britain the dominan: power in India by 
defeating Suraj-ud-Dowlah and conquering Bengal. 
1759—Plains of Abraham. James Wolfe's British 


troops defeated the Marquis de Montcalm, йш 
ing French and colonial soldiers. on the outskirts ¢ 
Quebec. The battle won Canada for Great Britain. s 
1777—Saratoga. Horatio Gates’ American € 
defeated John Burgoyne's British army. The s 
then decided to help the colonisis win indepen m of 
1792—Valmy. A Prussian army under the Du d 
Brunswick, sweeping toward Paris, met defeat xr 
hands of the French led by Charles Dumouriez 
victory encouraged the Revolutionaries to overt 
the French monarchy. ы Сев under 
1813—Leipzig. Austrian and Prussian armies pe 
Karl Schwarzenberg and Gebhard von Blücher n 
Napoleon I and his army back into France 
Germany. 
1815- Waterloo. An allied force under the ppt 
Wellington crushed Napoleon I and ended his 
to power. See WATERLOO, BATTLE OF. E 
1863—Gettysburg and Vicksburg. Georg s led 
Meade’s Union forces defeated Confederate e next 
by Robert E. Lee in the Battle of Gettysburg. : guľ- 
day, John C. Pemberton’s Confederate г at 
rendered to the Union forces of Ulysses 2. гар the 
Vicksburg. These defeats led to the encirclemen 
Confederate States. See Ступ, WAR. f France 
1914—Marne. The armies of Joseph Joffre di ng Ger 
and John French of Great Britain forced invad fout 
man soldiers under Helmuth von Moltke to 
from the approaches to Paris. +g Allied 
1944— Normandy. Dwight D. Eisenhower ү” 
force invaded Normandy, defended by Axis 
under Karl Gerd von Rundstedt. 


Waterloo (18 1 5) — Мароіеоп'ѕ 
dreams of re-establishing his 
empire were shattered by Allied 
ormies near this Belgian town. 


Normandy (1944)—The Allies pierced Fortress 
Europe in the greatest amphibious attack in history. 
The successful invasion led to the defeat of Germany. 


Marne (1914)—Allied ar- 
mies forced the Germans back. ' 
from the approaches to Paris 
early in World War 1. 


Great of Persia. In the 300's в.с., Alexander the Great 
of Macedonia, the next world conqueror, organized the 
first known military supply system. 
ux Romans developed the next great tactical forma- 
m n the early 300° B.C., they devised the legion (see 
bili юа), This rectangular formation had greater flexi- 
: y than the phalanx. It consisted of three lines of 
mall phalanxes called maniples or, later, cohorts. The 
omans conquered Carthage in 146 B.C., and built a 
great empire. They were also great military engineers. 
Julius Caesar’s armies built roads, bridges, and forts. 
к Ohina, another civilization grew up in isolation 
hi the empires of Europe and western Asia. The 
Inese invented gunpowder in the A.D. 500's, several 
undred years before it became known in Europe. But 
үт did not become an important weapon of war 
SM hinese, because they did not use it in artillery, 
Cept possibly in rockets. 


The Rise of Mass Armies 
After the western Roman Empire collapsed by A.D. 


Hastings (1066)— Williom, Duke 
of Normandy, conquered England 
in a battle that has been ranked 
among the most decisive in history. 


Chálons-sur-Marne (451) 
—Roman and Visigoth armies 
saved Europe from an inva- 
sion by Attila and his Huns. 


۹ 
Marathon (490 B.C.)—The Athenians and < 
Plataeans drove the invading Persians from 
their foothold in Greece and then prevented a 
sea attack on Athens by a larger enemy force. 


476, Europe had no large standing armies for several 
hundred years. All able-bodied free men in the tribes 
that overran the empire were also warriors. The tradi- 
tion of a militia developed at this time (see MILITIA). 
Mercenaries. During the Middle Ages, the basis of 
society was a military relationship. А landowner organ- 
ized his own personal army from among the men who 
worked on his land. These part-time soldiers fought for 
limited periods in home defense in wartime. But rulers 
found it difficult to organize feudal armies effectively. 
'They began to hire mercenaries by promising booty or 
pay. These mercenary soldiers used crossbows and other 
weapons they had learned to handle in their homelands. 
They sometimes deserted their employer at the height 
of a battle if they could get higher pay from the enemy. 
The best-known mercenaries of the late Middle Ages 
were the Swiss pikemen. In a phalanx formation, the 
pikemen could throw back cavalry charges. In the 
1300, mercenaries in Germany, Italy, and Switzer- 
land were formed in the first military companies. The 
company later became the basic unit in many armies. 
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During the 1300's, the Ottoman Turks became the 
first people since the Romans to build an army of full- 
time professional troops. These Ottoman troops, called 
Janizaries, served in peacetime as well as in war. In 
1445, King Charles VII of France hired companies of 
mercenaries on a permanent basis, and set up the first 
standing army in Europe since Roman times. 

Many modern military organizations trace their ori- 
gin to the German Landsknechte, or infantry, and the 
Reiter, or cavalry, of the late 1400's. The Germans based 
their organization on the English mercenaries known as 
Free Companies, and on the Swiss mercenaries. The Ger- 
mans also organized the first supply units for their com- 
bat troops. Early armies had lived off the land and did 
not have separate supply organizations. In the 1500's, 
the German cavalry formed a quartermaster office to 
find quarters and food. 

Gunpowder hastened the development of army or- 
ganization and tactics. The use of gunpowder in guns 
probably began in Europe during the 1300’s. The first 
cannons fired stones. They were clumsy and could not 
be moved easily, As gunpowder gained wider use, 
armies developed cannons powerful enough to shatter 
thick castle walls. 

By the late 1600's, infantrymen armed with the new 
socket bayonet and the musket could defend them- 
selves against cavalry charges. They did not have to 
rely on pikemen. Three rows of men stood in ranks, 
shoulder to shoulder, in a formation called the line. In- 
fantrymen fired volleys at close range from their smooth- 
bore muskets. 

Conscription. The obligation of all men to serve in 
wartime had disappeared almost everywhere by the 
early 1600's. But Sweden kept this custom throughout 
the Middle Ages, and King Gustavus Adolphus used 
conscription to recruit men for the Thirty Years’ War 
(see Gusravus [II]). He gave his army greater mobility 
by equipping it with lighter weapons and increased fire 
power. His force is sometimes called the first modern 
army. 

During the 1700’s, most governments continued to 
build their armies by voluntary recruiting, especially 
among the poor and unemployed. Armies became pro- 
fessional groups of well-trained foot soldiers supported 
by artillery and cavalry. Most countries followed cer- 
tain rules in warfare. Campaigns took place only in 
good weather. The troops went into quarters in winter 
and did not fight again until spring. They tried to attain 
a favorable position before they attacked the enemy. 
Commanders who were caught in a poor Position often 
withdrew instead of fighting to the finish, 

Frederick the Great of Prussia speeded up warfare in 
the middle 1700’s. When his enemies outnumbered him. 
he struck quickly and unexpectedly. Frederick had © 
fight wars on several fronts at the same time. He moved 
ШЫБА to prevent enemy armies from uniting to attack 

im. 

The French government adopted a military draft 
system, or conscription, in 1792 (see DRAFT, МиттАву). 
Napoleon Bonaparte drafted huge armies for his con- 
quests. He divided his armies into divisions that marched 
separately, but joined to fight. Napoleon often massed 
all his heavy guns together into a grande batterie, or big 
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battery. He poured a tremendous amount of fire is 
one point in the enemy's lines. then sent forward m 
heavy formations of cavalry and infantry at that point 
Napoleon’s enemies had to adopt conscription and 
develop national armies in order to defeat him, 

The growth in the size of armies made necessary an 
organization to control troops from a distance. Only a 
military genius such as Napoleon could personally 


direct so many military units in the field. From 1840 on, 
railroads began to spread across Europe. The Prussians 
realized that they could move armies much more quick» 


ly by rail, and that this made possible more accurate 
long-range planning. Gerhard von Scharnhorst of the 
Prussian Army developed the modern general staff that 
planned future military operations (see GENERAL STAFF). 


Mechanized Armies 


The Industrial Revolution led (о the mass production 
of weapons and ammunition. It brought about the in- 
vention of the airplane and motorized vehicles. Com- 
manders could direct armies in separated battle fronts 
by radio and other means of communication. 

The World Wars. When World War I began in 1914, 
the machine gun became the dominant weapon on the 
battlefield. The use of machine guns made free move- 
ment impossible on the western front. Both sides adopt- 
ed trench warfare. Infantrymen dug in to hold their 
positions when they could not advance against the 
enemy. Railroads carried millions of men to the fighting 
fronts. Motor trucks hauled supplies from railheads to 
the front lines (see WorLD Wan 1). 

Field commanders tried to end trench warfare and 
regain tactical mobility. They shelled and bombed the 
enemy lines, and followed with mass bayonet attacks. 
But for three years, most of these assaults failed. The 
trenches of the western front remained almost attack- 
proof. Army commanders found a solution, but they 
used it improperly and too late. The British built an 
armored tracked vehicle with a gasoline engine and 
created the first military tank (sec TANK, MILITARY): 
Tanks soon replaced horse cavalry. During the Me 
airplanes were used for the first time in support 0 
ground fighting (see Arr Force). i 

In World War II, tanks and airplanes restored mobil t 
ity to warfare. The Germans developed the Иши е 
lightning war. Tanks and bombers blasted great e 
in enemy defenses. Then infantrymen poured throug® 
the gaps and carried the war deep into enemy territory 
(see Wort War II [Blitzkrieg]). 

The war also saw the first use of armies inl first 
airborne operations. The Germans launched the they 
successful paratroop invasion in May, 1941, when "d 
seized the island of Crete. The largest airborne ора 
tion took place in September, 1944. when s man 
sions of Allied paratroops dropped behind the бе dges 
lines in an unsuccessful attempt to capture pec 
across the Rhine River. The largest amphibious 2 mies 
in history occurred on June 6, 1944, when Allied ап 
landed in Normandy, in northern France. 

During World War II, armies brought th e 
art of logistics, or supply and services, to a high hat pt 
development. They organized huge commands tha ies, 
vided food, clothing, ammunition, weapons; pany 
and transportation for combat troops (see LO og 
The Allied victory in World War II resulted partly 
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superiority in logistics and in industrial production. 
Atomic Armies. In 1945, the United States dropped 
the first atomic bomb ever used in war. At first, some 
military experts believed that atomic weapons could be 
used only to attack targets far from combat areas. They 
felt that these weapons might endanger their own troops. 
By 1953, military scientists developed the first tactical 
atomic weapons for the use of combat forces. That year, 
the United States experimentally fired the first atomic 
shell from a cannon. Nations began to equip their 
armies with guided missiles that could strike selected 
targets deep in the enemy’s rear areas. They reorganized 
their armies into small, widely dispersed combat groups 
that would be less vulnerable to mass-destruction weap- 
ons. Under this principle, a commander who concen- 
trates his tanks to smash through enemy lines must 
scatter them quickly when he achieves his objective. 
Atomic armies emphasize mobility, surprise, and im- 
proved communications. They take precautions when 
operating in areas made radioactive by nuclear attacks. 
Troops concentrate for short periods to win specific ob- 
jectives, then return immediately to widely scattered 
positions. They must always be alert for surprise atomic 


assaults. RicHARD A. PRESTON 
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|. Major Armies of the World 
A. The British Army 
B. The Canadian Army 
C. The Chinese Army 
D. The French Army 
E. The German Army 
11. The First Armies 
A. In Prehistoric Times 
Ш. The Rise of Mass Armies 
A. Mercenaries 
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A. The World Wars 
Questions 


How do combat troops differ from support troops? 

What country first used conscription? 

Who organized the first modern standing army? 

How does a standing army differ from a militia? 

What was the largest amphibious attack in history? 

How did the use of gunpowder change army tactics? 

Why did rulers begin hiring mercenaries in the 1000's? 

What was probably the first important tactical for- 
mation in history? 

How did commanders try to restore mobility in land 
warfare during World War I? 

What country fired the first atomic cannon shell? 

ARMY, DEPARTMENT OF THE, is one of the three 
military departments within the Department of Defense 
of the United States government. It serves as head- 
quarters of the United States Army, and is located in 
Washington, D.C. It organizes, trains, and equips the 
nation’s land forces in support of the national and inter- 
national policies of the United States. 

The Secretary of the Army heads the department, 
under the supervision of the Secretary of Defense. He 
ranks equally with the secretaries of the air force and 
the navy. His principal civilian aides include an under 
secretary, three assistant secretaries, and a director of 
research and development. 

The Chief of Staff of the United States Army, a general, 
serves as the principal military adviser of the secretary. 
He supervises all members and organizations of the 
army. His chief assistants include the Vice Chief of 
Staff, three deputy chiefs, a comptroller, and a chief of 
research and development. 

Congress established the Department of War in 1789 
as an executive agency. In 1903, it approved the adop- 
tion of a general staff system for the army. Congress set 
up the National Military Establishment in 1947, and 
renamed the Department of War the Department of the 
Army. This department became a military agency with- 
in the Department of Defense in 1949, and the Secre- 
tary of the Army no longer served in the President’s 
Cabinet. JOHN C. BOLLENS 

See also ARMY, UNITED STATES; DEFENSE, DEPART- 


MENT OF. 


F. The Russian Army 
G. The United States 
Army 
H. Other Armies 
B. Ancient Armies 


B. Conscription 


B. Atomic Armies 
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ARMY, UNITED STATES, is the branc 
es responsible for mili 
army must be prepared to 


h of the armed 
y land operations, The 
wift, forceful action to 
overcome any enemy that might threaten the Uni 
States or its interests in other parts of the world 
half of the army's combat-r 


plic 
d operates many put 


improves 
works, including flood-control projects. Ш о 
inland waterways and harbors, and builds milita? 

and bases. -— al 
early The army is the oldest branch of the nation’s 
ady troops are stationed at services. Its traditions date bac 
oversea bases. The army also helps train the military the Continent 
forces of many friendly countries and supplies them s reflects the deed 
with equipment. ington, who commanded “the fc 
The army is often called upon to help in disasters defense of American liberty," and whose v 

such as epidemics, floods, fo г birth to a new nation in the Revolutiona 
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5 ^ 1 
п Infantryman Stands Poised in His Combat Uniform. 


THE UNITED STATES 


ARMY 


The Army Uniform has gone through mony changes. Soldiers 
in the background, left, wear uniforms representing the major 
wars fought by the army. These are, left to right, the Koreon 
War, World War Il, World War |, Spanish-American Wor, 
Civil War (Union Army), War of 1812, and Revolutionary Wor. 
The soldier below wears today's green general duty uniform. 


Civil War. It includes such great military leaders as 
John J. Pershing, George C. Marshall, Douglas Mac- 
‘Arthur, and Dwight D. Eisenhower. It shines with the 
individual heroism of countless soldiers in every war 
the army has fought. 

The history of the United States Army is also a story 
of changes brought about by science, inventions, and 
discoveries. Since 1775, weapons have grown in power 
and accuracy, from muzzle-loading muskets to atomic 
bursts delivered by guns and missiles. Army transport 
has changed from horses and wagons to trucks, tanks, 
and aircraft. The courier pigeon and the messenger on 
foot or horseback were swiftly outdistanced by the 
telegraph, radio, and television in army communica- 
tions. The use of aircraft and airborne troops added 
new strength on the battlefield. 

The army operates under the Department of the 
Army. It has a peacetime strength of about 885,000 
men and women. Its reserves and national guard units 
total about 650,000 men and women. The army em- 
ploys about 400,000 civilians in all parts of the world. 

The army's official motto is “This We'll Defend.” It 
adopted its emblem in 1779. " The Army Goes Rolling 
Along," adopted in 1956, is the official song and march 
of the army. The official army flag colors are blue, 
white, and red, with yellow fringes. 


Life in the Army 


Training a Soldier. After enlisting or being inducted 
into the army, the recruit undergoes basic training at an 
army training center. He learns to take care of himself 
and his weapons. He is taught military discipline and 
takes physical conditioning. In further training, he 
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UNIFORMS AND INSIGNIA 
OF THE UNITED STATES ARMY 


UNIFORMS 


Officers and Enlisted 
wear uniforms that ore 
tical except for the 


Drill and Training General Duty Uniforms are green Dress Uniforms ho 
Uniform, with fatigue with tan shirts and black accessories. They coats and sky-blue 
cap, is an olive green. replaced the olive-drab, or OD, uniforms. are worn for ceremonia 


Summer Uniform is made of 
khaki-colored cotton. It is used for 


general duty and semidress wear. * d OFFICERS’ GRADE INSIGN | 
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з ORGANIZATION INSIGNIA 
ENLISTED MEN'S RANK INSIGNIA Colorful shoulder sleeve patches show to what'organ- 


ization in the army an officer or enlisted man belongs. 
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learns the special techniques of the branch to which he 
is assigned. Some men become experts in firing artillery. 
Others learn to drive tanks or trucks, to operate ma- 
chine shops, to service rockets and missiles, to build 
and repair bridges, and to operate boats and aircraft. 
Each soldier is classified by his MOS, or military occu- 
pation specialty. 

After learning their individual jobs, soldiers must be 
trained to act together as a team. Drill, training in 
military tactics and in weapons, and physical training 
continue throughout a soldier's career. 

Enlisted women receive basic training at the Wom- 
en's Army Corps (WAC) Center at Fort McClellan, 
Ala. Then they attend specialized army schools or 
receive on-the-job training at various army posts. 

Training an Officer. То become an army officer, а 
man may follow one of several paths: (1) the United 
States Military Academy at West Point, (2) Reserve 
Officers Training Corps (ROTC) at many universities 
and colleges, (3) officer candidate schools conducted by 
the army and by state national guards, and (4) direct 
commissions to civilians with special skills. 

Officers may receive further training and education 
by taking courses in branch schools or by correspond- 
ence. The next higher level of education is the Army 
Command and General Staff College at Fort Leaven- 
worth, Kans. This college teaches officers how to use 
the various units of the army as a team in divisions, 
corps, and armies. The Army War College at Carlisle 
Barracks, Pa., is the highest school in the army's educa- 


tional system. Beyond it are i! 
such as the National War Coll 
Most warrant officers are | 
women who work in specialized fields, such as penom 
nel. After a certain length of time in the same rank, they 
may apply for a warrant from the Secretary of the Army 

Women officers and officer- 
training at the Women's Arm 
McClellan, Ala. 

A Typical Day for a soldier 
ment. During peacetime at a permanent army post, the 
bugler sounds reveille at 5:30 or 6 A.M. to awaken the 
troops. After roll call, the men wash and shave, go to 
the mess hall for breakfast, the 
up, their barracks and the areas around their building: 
Next they form ranks for drill. They practice the various 
routines of marching and the use and care of weapons 
Other men take care of housekeeping details. Cooks 
begin their work long before reveille. Several men are 
assigned to KP, or kitchen police, duty to assist the cooks 
The first sergeant and company clerk handle the admin- 
istrative duties and “paper work" of the unit. The mes 
sergeant supervises the cooks. Тһе supply sergeant cares 


joint service schook 


ıer enlisted men am 


indidates receive thei 
Corps Center at Fort 


depends on his assign. 


eturn to police, or clean 


for and issues clothing and equipment. The unit com- 
mander and his officers supervise unit training and 
administration. Each Saturday, he usually inspects the 


entire company. 

Drill is usually completed by about r1 A.M. After 
dinner at noon, the men return to their jobs or training 
in the afternoon. Each day, some officers and men 
stand guard duty. They are posted at warehouses, motor 
pools, storage depots, and the guardhouse, or jail. 


LIFE IN THE ARMY 


S. Army 
Classes provide instruction o 
the proper use and care of m 
itory weapons and equipment: 


Chow Line. Soldiers hes 
for food line up at a ier 
kitchen set up in the field. 


Parades and reviews may be held in the afternoon 
шй about 5 Р.М After supper, soldiers not assigned 
gial duties may do as they please during the evening. 
Most army posts have post exchanges, or stores; thea- 
es: and recreation yuildings called service clubs. Each 
gempany-size unit has a clubroom called a dayroom. 
Men who do not hav permission to stay out must be in 
Фат barracks by 11 Р.м ‚ when the bugler sounds taps, 
wd lights must be turned off. 

Soldiers are often assigned field problems and take 
ри in maneuvers During these “practice wars,” they 
at anny field rations. These packets of highly concen- 
mated food provide soldiers the nourishment they need 


in easy-to-carry form 

Careers in the Army offer security, honor, and 
opportunities for to many parts of the world. 
But the soldier must make sacrifices, because he must 
g wherever the army assigns him. The army has more 
than 500 jobs that require skill or experience. А man 
«woman who enlists has a choice of careers, and can 
fien use skill or training gained in civilian life. Pro- 
fesional men, such as doctors and lawyers, may receive 
direct commissions. Men with leadership abilities 
usually become noncommissioned officers. Those with 
technical skills may receive ratings as specialists, or be 
made warrant officers. Training in the army often pre- 
pars a man or woman for a civilian job later. 

Male applicants for enlistment must be United States 
citizens between the ages of 17 and 34, and must be 
ble to pass the army's physical examination. Women 
must be between the ages of 18 and 34. All enlistments 
are for three, four, five, or six years, except that women 


ч " 
ian Examinations, above, enable the army to obtain 
Md led men for service. "Fall out!” a sergeant barks, below, 

теп hurry from their barracks into training formation. 
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without previous military service may enlist for two 
years. Enlisted personnel receive pay increases with 
each promotion, and extra pay according to longevity, 
or length of service, and for overseas duty. The army 
pays additional amounts for quarters, or rent, and sub- 
sistence, or food. Soldiers receive 30 days’ furlough, or 
vacation, every year. They and their families are en- 
titled to fr 
they receive station allowances, to cover the increased 
cost of living. The army also grants extra pay for 
hazardous duty, such as demolition work. Men and 
women may retire with half pay after 20 years’ service, 
or with higher pay after 30 years. For rank and pay in 
the army, sec RANK IN ARMED SERVICES. 


» medical care. In certain areas overseas, 


Weapons and Equipment of the Army 


Combat units of the army consist of soldiers trained 
and equipped to fight enemy forces. Infantry, artillery, 
and armored units are called the combat arms, because 
they do the direct fighting. Other units of the army, 
called the services, support and serve the combat arms. 

Infantry is the army's largest arm. Infantrymen must 
seize, occupy, and defend land areas. They bear the 
heaviest share of close combat. They fight with atomic 
and regular weapons. Infantrymen throw grenades and 
fire rifles, recoilless rifles, machine guns, mortars, bazoo- 
kas, pistols, flame throwers, and various types of rockets 
and missiles. For protection, they can dig holes quickly 
with explosive foxhole diggers. See INFANTRY. 

Artillery provides the firepower necessary for a 


U.S. Army 


Make 'Em Shine! Caring for clothing and equipment occupies 
much of a soldier's time during basic training. 


607 


ARMY, UNITED STATES 


heavy and successful attack by infantry or armored 
units. It protects troops holding defensive positions, 
and can neutralize enemy fire. Artillery travels mainly 
by heavy trucks and tractors. Its weapons include the 
army’s heaviest howitzers and guns. The highly 
mobile Aowitzers can fire from 12,200 to 18,500 yards. 
The army’s guns have ranges from 17,000 to 35,000 yards. 
Some artillery weapons can fire both atomic and con- 
ventional shells. Many artillery weapons may be air- 
dropped, and some are self-propelled. See ARTILLERY. 

Armor in the army usually means tanks and other 
armored vehicles, including personnel carriers. The 
army has three types of tanks: light, medium, and 
heavy. The 25-ton Walker Bulldog light tank can travel 
more than 35 miles an hour. The 45-ton Patton medium 
tank mounts a 90-mm. gun that can fire repeatedly 
while the tank is moving. The 60-ton M-703 heavy tank 
has high-velocity guns and machine guns. Armored 
units can move swiftly, advancing deeply into enemy 
territory with considerable firepower. Tanks can also 
establish or support defensive positions. See TANK, 
MILITARY. 

Army Aviation bolsters the army's battlefield 
mobility. Army aircraft can spot enemy targets for 
artillery units. They provide rapid transportation to 
and from the front lines. These planes lay communica- 
tion wires and take aerial photographs. Army aircraft 


ARMOR 


Combat Arms include infantry, armor, and 
artillery units. These fighting branches of the 
army close with and destroy the enemy in 
ground combat, The Signal Corps and Corps 
of Engineers also have combat duties. 


ORDNANCE CORPS 
(Weapons and Ammunition) 


Bold! 


а 
QUARTERMASTER CORPS 


(Food, Clothing, and Equipment) 


(Land and Inland 


Services provide logistic support for the 
combat arms. Such support includes supplies, 
equipment, combat materials, maintenance, 
communications, and administration. The serv- 
ice branches of the army are shown below. 


TRANSPORTATION CORPS 


also transport troops and supplies, and rush Wounded 
men to hospitals in the rear arcas x 

Army aviators fly airplanes and helicopters. Аё 
include the 07-4 Otter, L-/9 Bird Dog observation 
plane, апа HU-7A Iroquois helicopter. 

The army classifies its aircraft by letters and nym 
bers. For example, the HU-74 BF would be a helicopter 
(H), a utility plane (U), first model (1) and series A 
manufactured by the Bell Aircraft Corporation (ВЕ 
Other symbols that indicate the type or purpose of the 
aircraft include: A, airplane; Г’, combined vertical lif 
C, transport; О, observation; 5, staff transport; 7 
training; U, utility; and Z, research. The army tradi 
tionally names its aircraft after | an tribes, such as the 
Sioux, Mohawk, and Mojave. See Arr Force, US 

Missiles. The army’s arsenal includes both free 
rockets and guided missiles. Rockets provide close fir 
support for troops on the battlefield. Such rockets as the 
Honest John and the Little John can be equipped with 
atomic warheads. Guided missiles may be fired from 
ground to ground in support of troops, or from ground 
to air to destroy enemy aircraft. Surface-to-surface 
missiles include the medium-range Lacrosse; the Sergeant, 
with a 75-mile range; and the Pershing and Redstone, 
with 200-mile ranges. The army’s air-defense missiles, 
such as the Nike-Ajax, the Nike-I/ercules, and the Haul, 
can track down and destroy enemy aircraft. See GUIDED 
MISSILE; ROCKET. 

Communications. Electronic 


“еуез and ears” enable 


ARTILLERY 


SIGNAL CORPS 
(Communications 
and Electronics) 


MILITARY POLICE CORPS 
(Police and Protection) 


JUDGE ADVOCATE 
GENERAL'S CORPS 
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ARMY MEDICAL SERVICE did cd 


(Health and Sanitation) 


ADJUTANT GENERAL'S CORPS FINANCE CORPS 


CORPS 
A CORPS OF ENGINEERS (Personnel and (Pay апа @ CHEMICAL CORP? | and 
> sor X ical, Biological, 
< (Construction and ГК Administration) я Radiological Warfare) M №: 
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Demolition) 
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Hand-Held Army TV Camera 
кебез а soldier to televise battles. 


A Helicopter picks up a howitzer to transport it to a new position. Army 
airplanes perform observation, utility, transport, and command duties. 


‚ране 


Mechanical Mine Planter 
loys а minefield automatically. 
№ arms and plants the mines at 
0 preset rate of speed. 


р 1 
pe Bridge is pushed 
H ace by a tank to span a 
99р so it can cross over. 


the 
Е == апа receive messages, and to survey 
The Sd c ay and night in all kinds of weather. 
a. uses portable radar sets to detect 
Ашай carr те in darkness Remote-controlled drone 
television cameras, infrared devices, radios, and 
Computers ү 18 to spot enemy positions. Electronic 
ШИ is lan weather reports, using information 
tansportati alloon-borne instruments. | { 
amy mobilit оп by various types of vehicles gives the 
ЛҮП 1 the ground. The Mechanical Mule, a 
Supplies. "The НИНЕ vehicle, transports men and 
Ways, ig К tation corps also uses aerial tram- 
3 amphibig, gO conveyer systems, and tracked 
aivtansported. armored personnel carriers that can be 
With huge mns de Overland Transporter, а vehicle 
"gineer er tires, can carry enormous loads. 
$ of the army build bridges, repair roads, 


же 


Armored Personnel Carriers wade across а river. 
They can carry 10 men and up to 3,100 pounds of cargo. 


U.S. Army 


and construct landing strips, mine fields, and fortifica- 
tions. These units must often work under direct enemy 
fire. Their equipment includes a scissors-type bridge, 
pushed into place by a tank and extended to cross a 
stream or ravine. To cross rivers, the corps of engineers 
also uses floating bridges, inflatable plastic assault 
boats, and aluminum rafts (see PONTOON BRIDGE [pic- 
ture]. Equipment can be delivered by aircraft or 
dropped by parachute. Air-dropped equipment includes 
cranes, tractors, air compressors, and dump trucks. 
Quartermaster serves as à housekeeper for an army 
unit. He clothes and feeds soldiers, and supplies them 
with items of personal equipment. Quartermasters 
package and move supplies by air drop, bulk containers, 
and pipelines. 'To save time and storage space, food for 
combat troops is prepackaged in airtight containers, 
then pasteurized by irradiation to kill organisms that 
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One-Man Helicopter gives 
an infantry soldier a high de- 
greeof mobility on a battlefield. 


ec e 


Airborne Combat Troops hit the ground during a mass jump, 
They can be flown quickly to distant trouble spots in transport planes. 


U.S. Army 


An Army Missile stands ready to fire. An erector, center, trans- 
ports it. Men in the servicer, left, check out the missile. 


might cause spoilage. Soldiers add hot water to dehy- 
drated foods to make them edible. Special army cloth- 
ing developed by the quartermaster corps includes 
protective armored vests, rubber-coated fabric clothing 
for handlers of missile fuels, cold-weather clothing and 
boots for arctic wear, and special uniforms for desert, 
jungle, and temperate climates. See QUARTERMASTER. 

Chemical Weapons provide a defense against the 
enemy’s use of poison gas, germs, or radiation-produced 


poisons. These weapons include smoke screens to = 
ceal troop movements, and flame throwers to de 
fortifications. The chemical corps uses special chemica 
instruments to detect contamination. For example, v 
aerosoloscope counts microscopic airborne ра " 
device called Lopair (for long-path-infrared) soun i 
warning when even a small drop of liquid crosses : 
infrared beam as much as a quarter of а mile away. 
The army uses protective gas masks, airtight clothing, 
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Жл лу ae — MAUOREATM Y. INSTALLATIONS 


Name Location 


Aberdeen, Md. 
Edgewood, Md. 
Atlanta, Ga. 
Carlisle, Pa. 
Columbus, Ohio 
Denver, Colo. 
Panama Canal Zone 
Sausalito, Calif. 
Alexandria, Va. 
Indianapolis, Ind. 
Columbus, Ga. 
El Paso, Tex. 


Location 
Washington, D.C 
Tacoma, Wash. 

San Francisco 

Anniston, Ala 

Atlanta, ба. 

Oceanport, ^^ 

Old Point Comfort, if 
Monterey, Ca 5 
Junction City, Yi 
" Dalesville, , F 
P ntonio, = 
San ds Hawaii 


Name 


Fort Lesley J. McNair 
Fort Lewis 

Fort Mason 

Fort McClellan 
*Fort McPherson 
*Fort Monmouth 
*Fort Monroe 

Fort Ord 
*Fort Riley 
*Fort Rucker 
*Fort Sam Houston 
*Fort Shafter 


*Aberdeen Proving Ground 
*Army Chemical Center 
Atlanta General Depot 
Carlisle Barracks 
Columbus General Depot 
*Fitzsimons Army Hospital 
*Fort Amador 

Fort Baker 
*Fort Belvoir 
*Fort Benjamin Harrison 
*Fort Benning 
*Fort Bliss 


A d, I^ 
*Fort Bragg Fayetteville, N.C. — *Fort Sheridan pee Me 
Fort Campbell Clarksville, Tenn. — *Fort Sill irai Ga. 
Fort Carson Colorado Springs, Colo. Fort Stewart E side, МУ, 
Fort Devens Ayers, Mass. Fort Totten Philadelphia 
*Fort Dix Wrightstown, NJ. Frankford Arsenal i 
*Fort Eustis 


San Francis? 


*Fort George G. Meade 
*Fort Gordon 
Fort Holabird 
Fort Huachuca 
Fort Jackson 
*Fort Jay 
*Fort Knox 
*Fort Leavenworth 
*Fort Lee 
*Fort Leonard Wood 
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Lee Hall, Va. 
Odenton, Md. 
Grovetown, Ga. 
Baltimore, Md. 
Tucson, Ariz. 
Columbia, S.C. 
Governors Island, N.Y. 
Elizabethtown, Ky. 
Leavenworth, Kans. 
Petersburg, Va. 
Waynesville, Mo. 


*Has a separate articl 


*Presidio of San Francisce 


Quartermaster Research and Natick, Mass 
Engineeri lente ۳ a 
Redene Anala Hunts тү 


Rock Islant ey, 
Albuquerque y wail 
Oahu, Hawg 

West Point, ^ 


Rock Island Arsenal 

*Sandia Base 

*Schofield Barracks 

*United States Military Academy 


"Walter Reed Army Medical nato, D.C 
Center wash ni N.Me* 
*White Sands Missile Range Alamog 


е in WORLD BOOK. 


_ STRUCTURE OF THE ARMY 


Yat end Rank Arms ond Services 

Approximate of Composing 
бед Commander the Unit 

Amy Group © neral Army group headquarters, 
800,000-up two or more armies. 

Army General Army headquarters, two or 
400,000 more corps, support 

troops. 

Corps Lieutenant Corps headquarters, two 
65,000- General or more divisions, sup- 
90,000 port troops. 

Division Major Airborne and infantry di- 
Airborne General visions: division head- 

11,500 quarters, five battle 

Armored groups, support troops. 

14,600 Armored divisions: divi- 

Infantry sion headquarters, three 

13,800 combat commands, sup- 
port troops. 

Brigade Brigadier Antiaircraft, engineer, and 
4,000-8,600 General infantry units only. 

Regiment Colonel Regimental headquarters, 


2,000-3,700 two or more battalions, 
usually only from the 


arms. 


Battle Group Colonel Battle group headquarters, 

1,500 five companies, support 
troops. 

Battalion Lieutenant Battalion headquarters, 


500-1,200 Colonel troops from a single arm 
or service. 

Headquarters unit, about 
three platoons. 

About three squads. 

Found in nearly all arms 


and services. 


Company and 
Battery 200 

Platoon 40 

Squad 12 


Captain 


Lieutenant 


and first-aid kits to counteract the effects of chemical, 
biological, or radiological warfare. 


Organization of the Army 


The United States Army operates under the Depart- 
ment of the Army in the Department of Defense. It 
consists of (1) arny headquarters, (2) field forces in the 
continental United States, and (3) oversea army com- 
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mands, including army forces in Alaska and Hawaii. 

Army Headquarters, located in Washington, D.C., 
includes the office of the Secretary of the Army and the 
army staff. The secretary, a civilian appointed by the 
President, heads the entire army organization. The 
Chief of Staff of the United States Army serves as the 
principal military adviser to the secretary, and repre- 
sents the army on the Joint Chiefs of Staff. He is the 
army’s highest-ranking officer on active duty. The army 
staff includes a general staff, an administrative staff, and a 
technical staff. It provides professional advice and ass 
ance to the secretary and his aides. Some members of 
the staff, such as the Adjutant General and the Chief of 
Ordnance, head branches of the army and command 
troops and posts assigned to their branches. The tech- 
nical staff directs the men and units that provide food, 
clothing, transportation, medical care, communica- 
tions, and weapons for the army. See Army, DEPART- 
MENT OF THE; Jour CHIEFS ОЕ STAFF. 

The Continental Army Command directs the ground 
defense of the United States. It has headquarters at 
Fort Monroe, Va. The command develops combat 
equipment and techniques. It supervises army training 
and education. It provides logistics, or supply and sup- 
port, for active and reserve army forces. 

Army Areas. There are six army areas and the Military 
District of Washington in the United States, not 
counting the army commands in Alaska and Hawaii. 
The army regards these as oversea commands. The 
commanding general of each army area directs all units, 
activities, and posts within his area, except those direct- 
ed by another agency. The armies and their head- 
quarters are: First, Fort Jay, N.Y.; Second, Fort George 
G. Meade, Md.; Third, Fort McPherson, Ga.; Fourth, 
Fort Sam Houston, Tex.; Fifth, Chicago; and Sixth, 
Presidio of San Francisco. The Military District of 
Washington has headquarters in Washington, D.C. Each 
army supervises combat units, posts, camps, and sta- 
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CONTINENTAL ARMY COMMAND 


The Department of the Army is a military agency within the 
Department of Defense in Washington, D.C. The principal parts 
of the army establishment include the offices of the Secretary 
of the Army and the Chief of Staff and the commands in the field. 


ARMY OVERSEA COMMANDS 


ARMY AREAS 
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The Eighth Army hos 
headquartersinSeoul,Korea. 
It forms а part of the U.S. 
Army, Pacific, command. 


tions. It may also direct such service units or activities 
as arsenals, depots, hospitals, schools, training centers, 
and research centers. 

Army Air Defense Command cooperates with the other 
armed forces in guarding the country against air attack. 
It consists of regional commands, artillery groups, 
missile battalions, and Nike missile batteries. 

Oversea Army Commands maintain combat-ready 
troops in other lands in support of American policies. 
The U.S. Army, Europe, has headquarters in Heidelberg, 
Germany. It directs the army’s largest oversea combat 
unit, the Seventh Army, in Germany. It also controls 
the U.S. Army Communications Zone, Europe, in 
France; the U.S. Army Southern European Task Force, 
in Italy; and various area commands in Germany. The 
U.S. Army, Pacific, has headquarters at Fort Shafter 
Hawaii. It supervises the Eighth Army in Korea; the 
U.S. Army, Hawaii; the U.S. Army, Japan; the U.S. 
Army, Ryukyus; and the U.S. Army, Taiwan. The 
0.5. Army, Alaska, with headquarters at Fort Richard- 
son, Alaska, has responsibility for the ground defenses 
of that state. The U.S. Army, Caribbean guards the 
approaches to the Panama Canal and directs troops in 
Puerto Rico and the Virgin Islands. It has headquar- 
ters at Fort Amador, Panama Canal Zone. 

The major oversea units also include the army sec- 
tions of military assistance advisory groups and military 
missions to more than 40 countries. They help these 
nations build their defense forces, and assist them in 
using equipment provided by the United States. 

Regulars and Reserves. In peacetime, the United 
States Army consists of the Regular Army plus national 
guardsmen and reservists on active duty. The Regular 
Army is made up of men and women who serve as а 
professional career. In time of war or emergency, Con- 
gress may draft civilians, and call to active duty army 
reservists and the national guards of the states (see 
NATIONAL Guarp). Together with the Regular Army, 
these forces make up the Army of the United States. 

The army reserve has the mission of providing effec- 
tively organized units, trained and equipped in peace- 
time for rapid mobilization to support the other army 
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The Seventh Army forma 
major part of ће U.S. Army 
Europe. It has headquarters 
near Stuttgart, Germany 


A 


SEVENTH 


HEADQUARTERS 
CONTINENTAL 
ARMY COMMAND 


Six Armies and a Militory 
District of Washington ore 
locoted within the United 
States, with headquarters 
as shown. The Continental 
Army Command controls 
these units. Troops in Alasko 
and Hawaii come under 
army oversea commands 


MILITARY DISTRICT 
OF WASHINGTON 


forces in emergencies. It has three divisions. The ready 
reserve can be called to active duty by the President at 
any time. The standby reserve consists of reservists who 


may be ordered to active duty only after Congress 
declares a national emergency. The retired reserve is 
made up of reservists retired from active service, 
Reservists on inactive duty may earn promotions and 
credit toward retirement by attending drills and taking 
military correspondence courses irom army schools. | 
Women in the Army serve in the Women's M 
Corps (WAC) or in the Army Medical Service, ve 
includes the army nurse corps and the women’s medical 
specialist corps. WACs serve as enlisted or oo 
sioned personnel in the regular army and in the ү 
reserve. Officers are commissioned in the WAGE 
may be assigned to other branches of the hw x 
army does not assign women to combat units. tgr 


RED-LETTER DATES IN ARMY HISTORY — 


"ntl | 
1775 The Continental Congress created the Continenta 
Army to fight in the Revolutionary War. to direct 
1789 Congress established the War Department 
military affairs. E ool 
1802 The US, Military Academy, first military 5 
in the United States, opened at West Poin aa 
1847 Following the Mexican War, the army nquered 
istered a military government over a СО 
area for the first time. sa the 
1863 Congress passed the first draft law in 
States, the Enrollment Act. m and set 
1903 The army adopted the general staff d States 
up the office of the Chief of Staff, Uni 
Army. eni 
1914 The Panama Canal, built by army 
linked the Atlantic and Pacific oceans. г on Ger 
1917 (Apr. 6) The United States declared маг P ry 
many. This date is traditionally observe d 
Day. огт! 
1944 crues troops and other Allied forces о 
Normandy, France, in the greatest @ 
attack in history. nd civ! 
1945 An atomic bomb, developed by army à 
scientists, exploded over Hiroshima. с when the 
1958 The free world entered the space НЕ M 
army fired the Explorer I earth satelli 
with its Jupiter-C missile. 


United 


gineers 


ilian 
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itions for which their experience qualifies 
jem, based on their background and training. SeeWAC. 


History 


The Continental Army, which grew into the United 
Sois Army, had its real beginning even before the 
Relutonary War. American colonial troops fought 
фе French and Indian Wars (see FRENCH AND INDIAN 
Was). Each of the 13 English colonies had a militia. 
bey able-bodied man between the ages of 16 and 60 
ш to serve for a period of time in the colonial militia. 
The militia also provided volunteers who supplemented 
Be regulars. 

On June 14, 1775; the Continental Congress voted to 
ше 10 companies of riflemen in Maryland, Pennsyl- 
ша, and Virginia, and enlist them until the end of 
SeRevolutionary War. The following day, it appointed 
George Washington as "general and commander in 
dief” of the Continental Army. About а month later, 
Congress voted to include a regiment of Massachusetts 
Шегу in the army. 

In 1776, the Continental Congress established a 
ка of War and Ordnance to administer the army. It 
abolished the board in 1781, and assigned its duties to 
aseretary of war, who directed both the army and 
шуу. It did not set up а war department until 1789. 

The army had a peak strength of 20,000 men during 
lie Revolutionary War. By the late 1790's, the regular 
owes had been cut to about 800 men. The army pro- 
tected settlers and fought Indians in the Northwest 
Teritory. In 1802, Congress established the U.S. 
Military Academy at West Point, N.Y., the nation’s 
3 military school. See REVOLUTIONARY WAR IN 

RICA, 

The War of 1812. The United States had a 11,744- 
Wan army when it went to war against Great Britain in 
1812. This force reached a peak strength of 33,000 men. 
Artillery units made important contributions to Ameri- 
tan victories, But the war did much to point out the 
p in army infantry training. Military leaders 
E in the war included Jacob J. Brown, 

Co cott, and Andrew Jackson. See War OF 1812. 

, ngress authorized a peacetime army of 10,000 men 
bs sca period. The government used this army 
Back dg wars against the Seminole Indians and the 

А т War against the Sauk and Fox Indians. 
Bud y also forced the Cherokee to move to lands 

Stof the Mississippi River. See INDIAN WARS (Other 
A үп War was chiefly a ground war. About 
Mim of the soldiers were members of militia and 

ae E The army had to rely mainly on regu- 

Eus ган and 12-month volunteers because of 
us ios turnover of short-term militiamen. More 
Dumber Ja men served during the war, which saw à 
tought far м firsts.” For the first time, the army 

oo the frontiers of the United States. It 
Vlde fou m as troop transports. American 
d КЕЛ. t їп unaccustomed climate and terrain, 

‚ Also созе combat in the streets of Monter- 
Military ec first time, the army administered а 

XIAN Was me nt over a conquered area. * 
hia. е The United States adopted its first 

t law during the Civil War. Both the North 
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and the South called for volunteers, but not enough men 
enlisted. On Mar. 3, 1863, Congress passed the Enroll- 
ment Act. This law required all men in the North 
between the ages of 20 and 45 to register and become 
subject to military service. The Union Army had about 
65,000 men under arms in 1861, and reached a peak 
strength of 1,556,000 troops in 1865. Ulysses S. Grant, 
the Union commander, later became the first man to 
hold the rank of general of the army. The Civil War 
saw the extensive military use of railroads, telegraph, 
photography, observation balloons, and rifled artillery. 
See Civit. War. 

Within 10 years after the war, the army had been 
reduced to 25,000 men. Hardly more than a police 
force, its officers and men were toughened by years of 
Indian fighting. But few had experience handling prob- 
lems of war mobilization and large-scale command. 

The Spanish-American War. The regular army had 
only 28,000 men when war broke out with Spain in 
1898. The national guard numbered about 100,000. 
Congress authorized a two-fold increase in the size of 
the army, and the enlistment of 125,000 volunteers. 
As the war progressed, inadequacies in army organiza- 
tion and preparedness became apparent. The problems 
of supply, health, and sanitation in the tropics were as 
dangerous as the Spanish troops in Cuba and the 
Philippines. See SPANISH-AMERICAN War. 

‘After the war, the army helped establish American 
authority in the Philippines. It also fought in the Boxer 
Rebellion in China, and helped rescue the beleaguered 
legations in Peking (see BOXER REBELLION). 

The Early 1900's were а period of reorganization for 
the army. Through the efforts of Secretary of War 
Elihu Root, Congress approved the adoption of the 
general staff system and the appointment of a chief of 
staff to replace the commanding general of the army. 
On Aug. 16, 1903, Lieutenant General Samuel B. M. 
Young became the first chief of staff. 

On Aug. 1, 1907, the army set up an aeronautical 
division within its signal corps. This force of one 
officer and two enlisted men slowly grew until it be- 
came an independent military service 40 years later 
(see Атк Force, UNITED STATES). 

World War I. The United States had a regular army 
of only 200,000 men when it declared war on Germany 
on Apr. 6, 1917. But the National Guard had developed 
into a military organization that was far superior to 
the state militias of earlier wars. With the need for an 
even larger army, Congress passed a Selective Service 
Act that made all able-bodied men between the ages 
of 21 and go subject to military service. The govern- 
ment drafted about 4,000,000 men during the war, and 
sent about 2,000,000 soldiers overseas as members of 
the American Expeditionary Force. By the summer of 
1918, American manpower and arms had helped turn 
the tide of battle in favor of the Allies. General John J. 
Pershing commanded the American doughboys who 
fought in France. The Meuse-Argonne offensive marked 
the army’s greatest battle up to that time. But, with the 
signing of the armistice in 1918, the army again faced 
a cutback in strength. Within two years, ‘1t had been 
reduced to 265,000 men. See WorLD War I. 

World War Il witnessed the mobilization of the great- 
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ew Annies amy ever to whe the feld. The anny 
rpuesird bom about men imr а 
tue B goo ox (а Selective 

Ud! ies kavas cr und hts 
j che э year of military service. Later amendments 
to the law extended the age limits to 18 and 45, and 
emand the of service to the duration of the 


maned fom а шай as И became ready for service. This 
chow of emen, or cady, formed the basis of new units. 

General Geonge С. Manshall became anny chief of 
май on Sept. т, 1999, the day that Germany attacked 


Nand awault on Pearl Harbor plunged the 
United imo war on Dec. 7, 1941. The army un- 
derent several the war to cope 
with the of fighting on many battle fronts. 


new to warfare (sec Amnorxe Troops), Its 
civilian scientists to develop 
the atomic bomb (see Aroc Boun), 
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the in 1949, but resumed it in 1 

OM бүчү out. See Мові р Was il. 
Korean д Army troops on occupation 
in арап entered the Korean War in response to а 


most 
weapons of the United Nations 
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Age Army. In 1953, the army fired the 
first atomic artillery shell in a test at Frenchman's Flat, 
Nev. To improve its readiness for any type of warfare 

army i 


relocate and supply them. 
The Strategic Army Force based in the United States 
supports the army's oversea commands. The hard core 
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Articles. 
Articles, and the separate art 
lations listed in the Table w 
the following articles 
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A. Infantry F. Communicationt 

B. Artillery G. Transportation 

C. Armor H. Engineers 

D. Army Aviation I. Quartermaster 

E. Missi J. Chemical We 

11. Organization of the Army 

A. Army Headquarters D. Regulars asd 

B. Continental Army Reene 
Command E. шге” м 


IV. History 


many men did it have? 


wea) ? ? 
What is the role of missiles in the modern агу” 


services in providing air defense? 


the United States? 


of the force is the Strategic \ € what 
the army's “fire brigade " 1 ә 
tomic aibome and infant: ` ons, mime 
mands, and supporting units army herye thie, 
ready to move swiftly by sea ‹ to any (иже 


the world, It can reinforce » already arman 
fighting, or prevent a local c froen леер 
general war. к= } 


Related . See Aru 
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Bioorari: 
See the list of American bic hoes under the haak 
хну section of 
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Boxer Rebellion volutionary War № 
Civil War Mnerica 
French and Indian Wars Spanish Americas 
Indian Wars War of үй: 
Korean War World War 1 
Mexican War World War И 
ORGANIZA гт ۱۸ 
Army, Department of the virategic Army 
Army War College WAC 
UNCLASSI | 
Armed Forces Day I tastrial O 


N 
Missile Range N 
Department of 


Outline 


1. Life in the Army 
A. Training a Soldier C. A Typical Day 
B. Training an Officer 1). Carcers in the 

Il. Weapons and Equipment of the Army 


C. Oversca Army Commands 


What are some peacetime duties of the army? 
What are the army oversca commands? h? Hel 
When did the army reach its peak strength: | 

“ мош 


t was the role of the army in ЧеусЇорїї 


How does the army cooperate with the other 3 


74 
is the highest-ranking officer in the апоу, а 
How does the Regular Army differ from the Amm 


> 
When did the United States adopt its first ia 
What is the size of a corps? A brigade? А res" 


gi. amd comin duties of the corps in conection 
"Y 2) gical, and radiological warae. 
fie omar e ules northeast of Baltimore, and 


amem 10000 aci | was set upin 1917 азап ordnance 
pa wit ther га (unpexeder Reservation, ln 1918, it 
inum the Е4 tonal, and later came the 
Denia) Wario Service. In 1956, the center was 
ambinrd with Chemical Corps. Materiel Com 
mand. with resp lity for all Chemical Corps manu- 
күттү problems. рн Н. Tome 

AMY DAY dy commemonted the day on 
МАКА the United (ates entered Word War I, И was 
реба by i President and the governors of the 


mw, amd fit olecrved on April 6, 1927. In 1949. 
New Day was abolished in favor of an Armed Forces 
Der. See alo As о Forces DAY. 

ARMY MEDICAL MUSEUM. Sec Anup Бокова 
bumvm or РА оосу. 

ARMY OF THE POTOMAC. Sec Слуп. Wan (On to 
Riràmond!) 

ARMY WAR COLLEGE, at Carlisle Barracks, Pennsyl- 
mela, В the Весы educational institution. of the 
Usad States А. у It offers а 104month. course on 
wey and nation! security, army problems, and war 
беш. The 2o. cudents especially selected for cach 
Suae consist pi гу of colonels and Ticutenant colo- 
Wh of the army Navy, marine corps, air force, and 
goemment ager > officers may also enroll in the school 
№ waining. The \rmy War College was founded in 


yt by Secretar. -í War Elihu Root. It stopped op- 
"mung temporan:. from 1 to 1950. Јон М. Тимен 

ARMY WORM s а cu especially harmful 
® gain and каг crops east of the Rockies in the 
United States ani Canada, Tt is the arva, or young, of 
Seightllying moi: (see Larva). Sometimes lange num- 
les of these cav pillars march like an army across 


ld They stick together in dense patches and some- 
as form processions 12 or 14 feet long and 2 oF 3 
aches wide. The army worms apparently band together 
№ this way to search for new feeding grounds. 

army worm is hairless and fleshy. It is about 1} 
itches long, and has green and yellow stripes. When full 
Down it enters the stage called the pupa (see Pura). In 
Se spring, the pupa turns into the adult moth, а dull- 

insect. The female moth deposits strings of its 
"ti near the bottom of grass stems. The caterpillars 
hatch from these eggs. They usually feed at night and 
ay in hiding during the day. 


‘Se edges of fields toward which they are moving. Dust 
may be dug as barriers against them. The 
enemies of the army worm include parasitic 


"e and wasps, and the fiery ground beetle and vd 


beetles. 
og 5 tific Classification. The army worm isa member 
the "d Noctuidae. It is genus Pi Sap чазр 
um Bird (How Birds Help the Farmer); Mom. 


EL. Sce Feer (Synthetic Fibers). 


ARNMEM, ARN iom (рю. 9p onc mt ama. (e 
tool Des on ie busis of ihe Rhian Riev sions o 
ides сли of Rotini la The Nerves Fov kum 
don, we Метан аө kuis mept UB pam мрт 
шеф ther болц World War 11 Lor ийбе» mesne 
босые Зем, Parens, asal x rodikx cxpaigumered 
Ambam has oor of ther worki» lunge tin revine. 

The town hall, » былк» Баар in ther ciry, le called 
the Devil Hour becuse of ihe weini dril pans om 
the building. The узкие Netherlands Open Ам Mo 
seum has exhibits that show examples od the солк] 
culture of The Мез шы. 

In the 12008 to уж, 
Amhem was the home of 
the Counts and Dukes of 


well-known medicine. 
Mountain amica is native 


mountain meadows 
and moors of Northern and Central Europe. 

Scientific Clessificetion. The mountain arnica is a 
member of the family Composter. It is chamified as genus 
Arnica, species montana. Mon Nomwas Мол лала 

Sec also Compostre FAMILY. : 

ARNO, PETER 1904- ), an American cartoonist, 
drew cartoons for the Nae Terka magazine which most 
exactly paralleled the tone and smartness associated 
with the magazine. His bold, artistic drawings bril- 
liantly illustrated the metropolitan “men about town. 
He started working for the magazine in 1925, when it 
was first published. Amo also became a successful writer 
and designer. His serious paintings were exhibited 

ively. Most of his books are cartoon collections. 
He was born in New York City. Dac Sewan Ш 


banks of the Arno River. V ineyards and olive groves 
cover the fertile Arno Valley. Sec also FLORENCE; Prsa. 
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ARNOLD, BENEDICT (1741-1801), was an American 
general of the Revolutionary War period. Once trusted 


admired, he became the most famous traitor in 
United States history 


and 


He was born on Jan. 14, 1741, in Norwich, Conn. As 
a rebellious 14-year-old boy, 
fight in the 


е ran away from home to 
French and Indian War. He fought at 
Lakes George and ( hamplain. Later, Arnold deserted 
ind returned home through the wilderness alone. The 
army excused him because of his youth. In 1762, he 
went to New Haven, where he managed a book and 
drug store and carried on trade with the West Indies. 

A Courageous Soldier. Arnold became a captain in 
the Connecticut militia. At the outbreak of the Revolu- 
tionary War, he asked for volunteers from his company. 


He joined the patriot army as a colonel in € 
on April 


Jambridge 
29, 1775. Arnold accompanied Ethan Allen 
n Mountain Boys in the capture of Ticon- 


, 1775 


He shared the command with 


Later that year, 


rnold led 1,000 men into Canada. 
He cooperated with General Ric hard Montgomery in 
the unsuccessful attack on Quebec. His leg was broken 
in this battle, and his courage won him a promotion to 
brigadier general. In October, 1776, he distinguished 
himself again during a naval battle on Lake Champlain, 
and in 1777 he engaged the British at Norwalk, Conn. 
A Disappointed Officer. Arnold had 
pointments. In 1777 Congress appointe 
generals, all younger than Arnold. 
Washington persuaded him to stay 
served \ 


several disap- 
d five new major 
General George 
in the service. He 
under General Philip Schuyler and General 
Horatio Gates against the British general, John Bur- 
goyne. Arnold led a relieving army which frightened 
away the British troops and Indians that besieged Fort 
Stanwix. In the second battle of Saratoga (October, 
1777), Arnold showed gallant courage and was badly 
wounded. General Gates received credit for the victory. 
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Benedict Arnold, chow, = 
American Revolutionary ЖШ 


T jl, turned roller ww 
sent messages to the ШЕЙ Е 
the boot of Major Joka Anam 


His treachery wos Mae 
wh André wos сор 


's thanks ande 
did not restore at 


$ voted Arnold the c 
moted him to major general 
rank over the other five gener 
In 1778, he took command « 
married Margaret Shippen, a 
extravagantly, and Arnold dr 
beyond his means. The execut 1 
vania accused him of Tory lea s and of using mil 
tary personnel as personal servants. A court 
cleared him, but he was reprimanded for using por 
judgment in his conduct. 
Т Traitor. Arnold brooded over what he re 
sidered his count ingratitude and injustice, - ^ 
responded with the enemy for 16 months. He W їз 
command of West Point in 1780, and he worked 0 
plan to surrender the fort to the British genen 
Henry Clinton. 7 
The capture of British Major John André, E 
carrying a message from Arnold to the British, ex w 
his treachery (see ANDRÉ, Јонм). Arnold G 
New York City, and became a brigadier general iB the 
British Army, He demanded 20,000 pounds WC 
British for the losses he incurred in joining (е f thei 
the end he received only 6,315 pounds. As e p 
officers, he led British expeditions that burne 
mond, Va., and New London, Conn. t kindly bY 
Scorned in England. Arnold was received pi, but 
King George III when he went to England © i overt 
others there scorned him. In 1797, the Britis г: 
ment granted him 13,400 acres in Canada, DR maining 
was of little use to him. He spent most of his His wile 
years as a merchant in the West India trades cin bis 
was faithful to him through all his troubles. E ie 
last days he was burdened with debt, beci 
couraged, and was generally distrusted. His he ritish 
however, became distinguished members of Е: Е 
military and civil services. j 
See also FORT TICONDEROGA. 
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ARNOLD, HENRY HARLEY (1885-1950), commanded 
Anny Air Forces during World War 


фе United > 


И He was р ed to the rank of General of the Army 
„оң. and 49 received the rank of General of the 
My Force. Не 5 the only man in American history to 

к both of t! tive-star ranks. In a real sense, he was 
The Father United States Air Force." 

Arnold bex Chief of the Army Air Corps in 1938, 
Deputy Chic iff for Air in 1940, Chief of the newly- 
evablished A \ir Forces in 1941, and Commanding 
General of | \rmy Air Forces in 1942. In these 


led the development of a small air 
rid’s largest air force. As one of the 
if the Joint and Combined Chiefs of 
hape the strategy that brought World 
1045 
«came affectionately known as “Hap,” 
iwyne, Ра. He was graduated from the 
United States Military Academy in 1907, and trans- 
fered from the infantry to aviation in 1911, He became 
one of the first inen to qualify for the rating of military 
aviator. During World War I, Arnold served as Assistant 
Director of Military Aeronautics. Above all a pilot, he 


Cipacities. he 
corp into th 
вела! mem! 
“мй, he help: 
War II vict 
Amold, wh 


was born in G 


took part in а number of experimental flights after the 
war, includin: 


Alaska in 1931 


mass flight of B-10 bombers he led to 


Wreatny FRANK Сидун 


Brown Nros. 


Matthew Arnold 


5. Air Force 
Henry H. Arnold 


ARNOLD, MATTHEW (1822-1888), was one of the 
greatest English critics, the famous son of a famous 
father. The ideas of Thomas Arnold, the great head- 
master of Rugby, had much influence on his son. 
алаа Arnold was born at Laleham оп the River 
: ames, Не was educated at Rugby, Winchester, and 
Хота University. Arnold wrote most of his poetry as 
pang man. Among his best-known poems are “Tris- 
mA and Iseult” (1852), “Sohrab and Rustum" (1853), 

һе Scholar-Gipsy" (1853), and “Balder Dead” (1855). 
" In 185: Arnold was appointed inspector of schools, 
"fu he held for 35 years. He was professor of poetry 
iss ford University from 1857 to 1867. He delivered 
$ inaugural lecture there in English rather than in 
“atin, as had been the custom. 

Amold’s Essays in Criticism appeared in 1865. They 
ot his belief that culture and beauty are neces- 
ee religion, politics, and education, as well as in 
cum ture. A ater work, Culture and. Anarchy (1869), 
In ed à stronger, clearer statement of this belief. 
Es d Arnold visited the United States on a lecture 
fr He later published Discourses in America (1885). а 

up of his lectures. С.Е. BENTLEY 


ARRAU, CLAUDIO 


AROE ISLANDS. Seo Inoont iia 

AROOSTOOK RIVER, « ROOS lool, res in portly 
cast Maine, and flows 140 miles cast to join the St. John 
River in New Brunswick, Canada. Small craft navigate 
the Aroostook. Trout and salmon swim in the river 
Presque Isle, Caribou, and other cities stand on its 
banks 

AROOSTOOK WAR. See Mars (Statehood): New 
Baurxswiek (Aroostook War) 

ARQUEBUS, АНК hoe dw, or HARQUEBUS, was 
the first hand gun. И consisted of a short metal tube 
attached to a wooden 
stock, ot handle. A soldier 
loaded the arquebus 
through the muzzle with 
black powder and a round 
bullet. A touchhole—a vent 
for carrying fire to the 
bullet and powder — led 
through the barrel to an 
open pan, The pan con- 
tained a small amount of 
powder. The gunner lit a 
slow-burning wick or 
match, held by an S- 
shaped serpentine. Then he 
pulled a trigger attached 
to the lower end of the ser- 
pentine, which applied the 


Culver 


lighted match to the pow- 
der in the pan. This firing 
mechanism was called the 
matchlock. 


Arquebuses were first used 
by infontrymen in the 1400s. 
The gun hod a matchlock oper- 
ated by o trigger ond o hcok 
which supported it for firing. 


In the 1500's, gun- 
smiths developed another device, called the wheel lock. 
A cock held a pebble against a toothed wheel. The trig- 
ger spun the wheel, and set off sparks which ignited the 
powder in the pan. Wheel locks were safer to use than 
matchlocks, but much more expensive. 

The arquebus developed from the small hand cannon 
of the 1300's. It was a heavy weapon and required 
supports. Foot soldiers in the 1500's preferred to use 
muskets. But the arquebus survived for use against 
castle walls until the 1600's. 

See also FLINTLOCK; MUSKET. 

ARRACK. See Pata; Rice (Beverages). 

ARRAIGNMENT, uh RAIN munt, is a part of criminal- 
law procedure. A person who has been arrested is 
brought into court, where the charge against him is 
read. The accused then pleads guilty or not guilty. If he 
enters a plea of guilty the judge may sentence him at 
once. If he pleads not guilty, the case goes to trial. See 
also Court. 

ARRAU, ah ROU, CLAUDIO (1903- ), a Chilean 
pianist and teacher, became known for his many con- 
certs and recordings. His extensive repertoire includes 
the complete keyboard works of Wolfgang Mozart and 
Franz Schubert. Arrau’s playing is characterized by 
technical skill, imagination, and taste. He was born in 
Chillán, Chile. When he was eight years old, the 
Chilean government sent Arrau to Berlin, Germany, 
where he studied under Martin Krause, a pupil of 
Franz Liszt. Ronert U. NELSON 


James В. Hovosox 


617 


ARREST 


ARREST is the act of taking a person into the custody 
of the law. The term comes from the French word arréter, 
which means to stop. Any police officer may make 
arrests. Agents of the Federal Bureau of Investigation 
also have the power to make some types of arrests. A 
private citizen has the right to make an arrest if a serious 
crime is committed in his presence. Persons may be 
arrested after they are accused of murder, theft, or other 
criminal offenses. For some crimes, and under certain 
conditions, a police officer must obtain a court order 
called a warrant before he can make an arrest. How- 
ever, a police officer does not need a warrant to arrest a 
person he sees in the act of committing a crime. Ordi- 
narily a policeman may arrest anyone whom he reason- 
ably believes to be guilty of a certain crime. 

Usually only those persons who are accused of such 
serious crimes as murder are forced to stay in jail until 
they are brought to trial. Other persons are allowed to 
go free until trial if they can provide a sum of money 
called bail. This money is a pledge to appear for trial. 
А person who is arrested has the right to be heard be- 
fore a judge as soon as possible. FRED E. INBAU 

See also Ваш; HABEAS CORPUS; WARRANT. 

ARRESTING GEAR. See AIRCRAFT CARRIER. 

ARRHENIUS, ahr RAY nih us, SVANTE AUGUST 
(1859-1927), was a Swedish chemist and physicist. His 
theory of electrolytic dissociation (or ionization) in the 
conductivity of solutions developed the original work 
of Sir Humphry Davy and Michael Faraday (see 
Excrrotysis). It won for him the 1903 Nobel prize for 
chemistry. Arrhenius first presented the theory as his 
doctoral thesis at Uppsala University in 1884. All the 
leading scientists of the world gradually accepted it. 

Arrhenius was born at Wik, near Uppsala. He direc- 
ted the Nobel Institute for Physical Chemistry near 
Stockholm from 1905 to 1927. He wrote Worlds in the 
Making (1908), Theories of Solutions ( 1912), and Quanti- 
tative Laws in Biological Chemistry (191 5). CARL T. Crase 

See also Davy, Sir Номрнву; FARADAY, MICHAEL. 

ARRONDISSEMENT, ah RAWN DEES MAHN, is a sub- 
division of a French department. It is similar to a small 
county in an American state, or, in Paris, to a city ward. 
See also DEPARTMENT; PARIS (Government). 

ARROW. See ARCHERY. 

ARROWHEAD is the striking end of an arrow. It is 
usually a separate piece attached to the front of the 
arrow shaft. Prehistoric man fashioned arrowheads of 
Stone or bone for use in hunting and warfare, The bow 
and arrow were first used more than 15,000 years ago, 
probably in North Africa. Some of the earliest known 
stone arrowheads have been found in Morocco. 

Fhe American Indians made few stone arrowheads 
before д.р. 500. Earlier Indians commonly used stone- 
headed spears instead. The Indians made their arrow- 
heads of argillite, chalcedony, jasper, obsidian, quartz, 
quartzite, slate, and flint. The maker first split off pieces 
from a large stone, using a heavy rock or boulder asa 
hammer, He then selected a piece of this stone of suit- 
"m size and thickness, Grasping it tightly between the 
palm and fingertips of one hand, he pressed the upper 
side of the Stone near one edge with an antler, bone, or 
Moos e process removed a small chip from the 

€ arrowhead, and he repeated it until 
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PREHISTORIC EUROPEAN 


Leaf-Shaped and Tanges 
stone arrowheads, left, куз. 
ed sharp tips for weapon 
during the Stone Age, 


arrowheads, above, on hunting 

weapons during the Dork 

Ages. Arrowsmiths in the 1300's 

\ e k Т ен 
made iron pile heads, lef, 

for archery competitions, 


| Anglo-Saxons used iron 


QUT TOL 


7 
Le 


Weapons, written & illust. 
| by Edwin Tunis, © 1954, 


The World Publishing Co. 


THE 1500'S 


ESKIMO 


Charles Miles, courtesy Hobbies prs 

i il , They 

Eskimos made sharp-pointed arrowheads to kill seag As 

chipped them from bone, horn, ivory, and sometimes а 
Blunt arrowheads, called stunners, were used to stun 


4 


the stone assumed the desired shape. 

Indian arrowheads differ in size, shapes 2 
and surface finish. They vary in length from mo gu- 
2 inches to less than 1 inch. Some are roughly Hun 
lar, and others are oval or lez haped. Archacolog Ü 
can recognize the various types of arrowheads B ions. 
Indians of different time periods or geographic reg 
Indians stopped making stone arrowheads after Ий 
furnished them with iron. A. © ones; 

See also FLINT; INDIAN, AMERICAN (Shaping * ( 
picture, Indian Bows and Arrows). +t вошей 

ARROWROCK DAM is on the Boise River ш the 
Idaho. It is one of the largest irrigation facilities o feet 
United States. The dam is 1,150 feet long and ai В 
high, and is of the concrete, arch-gravlty ‚рош 
large reservoir supplies water for irrigating 


thickness 
than 


traders 


AMERICAN INDIAN 


SUGAR QUARTZ 


OBSIDIAN 


GLASS 


PETRIFIED WOOD 


JASPER 


American Indians found countless materials for their arrow- 
heads Nature provided them with such hard materials as slate, 
bosalt, quartz, glass, agate, and copper. 


Charles Miles, Courtesy Hobbies Magazine 


Spears Probably originated when prehistoric man sharpened 
sticks for weapons, then lashed pointed stones to the sticks. 


224,000 acres of farm land in the Boise Valley. This 
‘Servoir also is used for sports. Arrowrock was com- 
pleted in 1915. Sce also DAM. MAS. 
k ARROWROOT is the common name for several trop- 
| plants. The roots of these plants are used to make 
es which is used in puddings, pie filling, and 
j ett mixtures, The West Indian arrowroot plant 

E often used to make the starch. 
in there Classification. The West Indian arrowroot is 
апата y Marantaceae. It is genus Maranta, species 
я LEONE RUTLEDGE CARROLL 

See also SrAncir, 

$ RSENAL, AHR see nul, is a place that manufac- 
ae and repairs military weapons. Small 
usually called depots, store war materials. Arsenals are 
Ted government-owned and operated. The United 
5 government built its first arsenal in 1794 at 


Cie 
Prngfield, Mass. Major army arsenals include those at 


ART, COMMERCIAL 


Detroit (tanks); Frankford, Pa. (cartridges); Redstone, 
Ala. (missiles); Rock Island, Ш. (mounts); Picatinny, 
М. |. (shells); Watertown, Mass. (materials); and Water- 
vliet, N.Y. (guns). The navy’s chief arsenal, the United 
States Naval Weapons Plant in Washington, D.C., 
manufactures naval weapons. It maintains naval shif- 
yards that produce or store weapons and build and 
repair naval vessels (see Navar SuiPvARD). The air force 
produces, develops, and tests weapons, including air- 
craft and missiles, at various bases in the United States 
(see Атк ВАЗЕ). MELVIN М. Jounson, Jr. 

ARSENATE OF LEAD. See INSECTICIDE. 

ARSENIC, AHR see nick (chemical symbol, As), is an 
extremely brittle chemical element. Its atomic number 
is 33 and its atomic weight is 74.92. Gray, metallic 
arsenic tarnishes on exposure to air and becomes first 
yellow and then black. Arsenopyrite, the mineral source 
of most arsenic, contains 46 per cent arsenic. This iron 
sulfide mineral is usually found in ore veins with gold 
and quartz. The United States, Mexico, Canada, 
France, Spain, Poland, and Sweden are important 
producers of arsenic. 

Arsenic, the common term for a white crystalline 
powder prepared from true arsenic, is one of the deadli- 
est poisons known. Chemists term this powder arsenic 
trioxide, white arsenic, and arsenious oxide. The element 
arsenic is seldom used, but its compounds are valuable. 
Arsenic trioxide, obtained by smelting arsenopyrite, is 
the most widely used arsenic compound. Medicinal use 
includes treatment for certain skin diseases and anemia. 
Because it is a poison, the powder should be used only 
as prescribed by a physician. Products containing this 
compound include rat poisons and insect sprays. The 
insecticides Paris green and arsenate of lead also contain 
arsenic. 

Arsenic turns a vivid green color when combined with 
copper. This compound often furnishes coloring for 
wallpaper, calico, and glass. 

Arsphenamine is an arsenic compound discovered as a 
remedy for syphilis in 1910 by Paul Ehrlich, a German 
bacteriologist. Industry also uses arsenic compounds to 
make poison gases. Harrison Азнгку SCHMITT 

See also ANTIDOTE; ARSENICAL; INSECTICIDE. 

ARSENICAL, ahr SEN ih kul, is one of a group of 
drugs which contain arsenic and have been used as a 
remedy for disease. Carbarsone is an arsenical used in 
treating amebic dysentery. Arsenic is a deadly poison. 
'This group of compounds, effective against various 
diseases, is being replaced by other drugs. See also 
ARSENIC. 

ARSON, AHR sn, is the legal term for the malicious 
burning of a building that belongs to another person. 
The burning of one’s own property to obtain insurance 
is not considered arson under common law, but most 
states have made laws to change this rule. If a person 
burns his own uninsured property, the act is not a crime 
in most states, although it might be cause for a sanity 
hearing. Arson can lead to a charge of murder if anyone 
is killed as a result of the fire. FRED E. INBAU 

See also CRIME; PYROMANIA. 

ARSPHENAMINE. See ARSENIC. 

ART. See ART AND THE ARTS. 

ART, COMMERCIAL. See COMMERCIAL ART. 
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Art, for many people, includes only such great works of painting 
and sculpture as Michelangelo's Moses. But the arts include hun- 


dreds of activities, for amateurs and professionals alike, 


ART AND THE ARTS. In à broad sense, art iss 
in making or doing. We can say that someone know 
and practices the art of baskei-weaving, of tunis 


piano, or even of hitting a home run. In this sens т 
are many arts—as many as there are kinds of delibera: 
specialized activities for human beings to engage i 
The word art is used in many other ways. Some pes. 
sons speak of the useful arts as the ones that produ 
beautiful objects for everyday use, and the decorative æ 
as those that produce beautiful objects for their ow 
sakes. Schools offer liberal arty courses in such topics as 


history and philosophy, and applied arts courses in su 
subjects as architecture and mechanical drawing 
"Teachers use the term /anguage arts to mean the related 
skills of reading, writing, speaking, and spelling. Many 
persons speak of the graphic arts as those involved ir 
printing and bookmaking. 

The word art is often used in a more specialized way 
Some persons feel that broader definitions make art no 
more than a craft. They would prefer to use the name 
arts for such activities as painting a picture, writing à 


AND THE ARTS 


; Е C AGE aş these. 
novel, or composing music. Activities such as t 


З ‘i 3 alle 
designed only to produce a work of art, are often с 


fine arts. 


The Reasons for Art 


: е Р > makes them 
Man is a maker of many things, and he makes t 8 
3 erve obvious 


for many purposes. Some of his creations s€ pede 
practical needs. For example, he has always t ina 
tools for cutting, digging, killing, and eating. Bub have 
cultures and in all civilizations, man also seems Tim ke 
felt two less obvious purposes. First, he wants E ] way 
something in a form that is satisfying in a spend 
for direct experience—that is, something that "x Я 
finds worth looking at ог worth hearing. ДЕ je 0 
wants to make an object that will remind pe hese 
certain things they want to remember. We cal 
reasons formal and commemorative interests. he has 
Formal Interest. Wherever man has lived , pat 
always had an interest in order. He enjoys certa үе" 
terns of contrast and balance for their own -€—" 
historic men carved the handles of their hunting 


و 


fA AEORUCOR IDE I 


ایی 


کک 


2 > 
New York City Board of Education 


A Child Working with Water Paints Creates His Own Work of Art. 


/ 
Georg Jensen Inc.; National Film Board of Canada; Republic of Indonesia 


Море in АП Parts of the World Use Many Mediums to Create Works of Art. 
The glasses, left, illustrate 


a temporary design in ceramics. A Canadian Eskimo, center, works 
small statue, An Indonesian craftsman included many details in his carving, right. 


Herman Roth 
Craftsmanship in Silver 
produces a work of art in this 
decorative hand-made pendant. 


cw is one of the most expressive and satisfying of the arts 
or the creator, for the performer, and for the audience. 


Dorothy Reed 


Michigan State University 
The Useful Arts, such as interior decorating, give everyone the 
chance to bring beauty and good taste into daily life. 
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Sttese 
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in regular, pleasing patterns. They arranged the objects 
in their dwellings in regular patterns, just as we some- 
times do today. We show this delight in form and design 
when we dress up or wear jewelry, trim the lawn, or add 
decorative ornaments to our automobiles. We are not 
interested, or not solely interested, in such practical 
results as warmth, protection, or efficiency. We just 
want to make things look bette 

Commemorative Interest. Certain events and ideas 
take on the highest importance in man's religious, 
social, and political life. From earliest times, he has 
used some formal symbol or ceremony to mark such an 
event or to preserve such an idea. For example, prehis- 
toric peoples used dances and rituals to insure success at 
seedtime or harvesttime, in a war or a hunt. The 
ancient Greeks represented ideal human qualities of 
courage, strength, and beauty in their statues of gods 
and goddesses. Today, we mark a college commence- 
ment with speeches, songs, and ceremonies. We give the 
occasion form in order to make it memorable and to 
heighten our sense of its importance. 


The Work of Art 


The Aesthetic Experience. Works of art result when 
the formal interest and the commemorative interest 
come together. They satisfy man’s desire for form and, 
at the same time, remind him of something he considers 
valuable. But when we experience a work of art, we do 
not feel two separate interests. They join to create a 
special experience for us. Scholars call this the aesthetic 
experience. 

Homer's Odyssey appeals to us in a way that unites 
the two interests into one. It is not only a story about 
basic human problems and a study of the resourceful- 
ness and adaptability of human nature. It is also a cun- 
ningly told tale, with suspense and climax. In other 
words, its form enhances its meaning (see Opyssry). In 
the same way, Vincent van Gogh's painting, Sun- 
flowers, is not just a formal composition of shapes and 
colors. It has a bright vividness that stays in our minds 
as a kind of symbol of nature bursting with life (see 


The _Decorative Arts include ceramics, a craft expertly 
Practiced by Gertrud and Otto Natzler, They taught themselves. 


Lotte Nossaman 


. В. Donnelley & бова 


The Graphic Arts include all forms of printing, engroving, 
etching, photography, and book publishing and bookbinding 


FLOWER [color picture, Flowers in Ан). For other 
examples of the way formal and commemorative 
interests come together, see Parma (What Makes а 
Painting Great?). eg. 

Works of art may differ widely in the proportions m 
which they combine forma! and commemorative 
interests. Toward one end of the scale, where the com- 
memorative interest is strongest, we have the tragedies 
of Shakespeare. They deal with fundamental human 
situations, move us profoundly, and draw us back rhs 
and again as we discover more subtle and com 
meaning in them. We also have the religious paintings 
of the Renaissance, the medieval cathedrals with p 
symbolic sculpture, the great novels of Leo Tolstoy me 
Johann Sebastian Bach's Mass in В Minor. E s 
great works do more than convey religious belies р 
attitudes. They convey them through design an 
satisfying patterns of perception. 

Toward the other end of the scale, wh 
memorative interest is weakest, we have hig 
or nonrepresentational paintings and sculptures. ntin 
include Pablo Picasso’s cubist works and С, M Cr 
Brancusi's Bird in Space (sce PAINTING [Modes M) The 
position]; Scutprure [picture, Modern Барые 
formal interest predominates in the melody ue amber 
point of Bach’s Preludes and Fugues and in b formal 
music of Joseph Haydn. This is also true of kr. modem 
patterns of classical ballet or the freer styles 0 phical 
dance. Such works are not vehicles for р И there 
themes. Yet, even here, some experts argue E. may 
is a trace of the commemorative Inter г even W 
detect the qualities of liveliness, grace; Or VIE? resent 2 
an abstract painting. Bird in Space does not dl guilt 
bird, but it does capture something вле dance 
flight. The Preludes and Fugues, as well as th MIO 
have qualities of force, joy, or majesty | 
qualities we find in human life—and fin 
attention, 


here the com 
hly abstract 
They 
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мому and Significance. Sometimes scholars try to 
ests as those of beauty and signifi- 
formal interest with the desire 
tiful things. But other persons 
out art prefer to use the word 
nse. They say that the formal 
ign and the intensity of the com- 
!emorative aspect h contribute to beauty. 
Beauty and Usefulness. Beauty, even in the broader 
ams, is independent of usefulness. Certain kinds of 
works of art, such as paintings and music, have little or 


cibe the two int 
ger. They identify 
[make and enjoy 
who have thought 
in a broader 


uiisaction of sheer « 


юше apart from their value simply as works of art. Of 
mure, we could use a piece of sculpture to hold a door 
gen, but its only real use is as sculpture. Other objects, 
sxh as chairs, pitchers, and typewriters, are designed 
perform special functions. Yet they too are sometimes 
«sidered works of art. They may even be exhibited 
п museums if they are capable of producing aesthetic 
experience. 


Grouping the Arts 


Generally speaking, works of art have certain things 
in common. Each presents something to our sense- 
perception, such as the music we hear, or to our imagi- 
native contemplation, like the story we read. Each one 
iset off from other things in some way. For example, а 
statue stands on a pedestal, and a play takes place on 
а асе. This way of setting the work off helps us grasp 
itas a whole. The work is always more or less compli- 
cated. For instance, the play has several characters, the 
painting consists of several shapes or colors, and the 
music contains many sounds. The work is always 
organized to some degree into a unified whole. 

At the same time. works of art differ in important 
Ways. Some, such as operas and novels, can tell a story. 
Others, like still-life paintings or chamber music, can- 
пог. Some, such as music and poetry, take time to 
unfold. Still others, like painting, are ‘presented all at 
mee. But this difference should not be stressed too 
much, because it takes time to see a painting fully, just 
8 it does to listen to a symphony. Some works of art, 
Such as Sculpture, come to us just as they left the hands 


Learning abovt Art is a never-ending process. Pictur: i useum c 
just as a course in the history of art can reveal startling similarities. 


reveal startling contrasts, 
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of their creators. Others must be performed or interpreted 
for us. The orchestra plays music or the builder puts 
the architect’s plans into solid form 

But perhaps the most fundamental way of classifying 
works of art is in terms of the kinds of elements that 
make them up. Arts that use words differ from those 
that do not, because words introduce a special sort of 
reference into the arts. 

Verbal Art is literature, which can be divided into 
poetry, fiction, and the essay. Literary 
suggested a number of ways in which to distinguish 
literary works from other kinds of writing, such as 
science or history. See LITERATURE 

Nonverbal Arts include two main types, musical 
composition and visual design. Works that consist of 
patterns of sound, pitch, or rhythm are music 
lions. Even a simple melody, or a drum solo with no 
melody, can be considered music. Works that consist of 
patterns of line, shape, and color are visual designs. 

The arts can be divided even further. For example, 
we can divide visual designs according to the kinds of 
materials that are used and the way the designs arc 
produced. In this way, we can distinguish photographs 
and prints from paintings. In a group of prints, we 
can separate etchings from lithographs. A collection of 
paintings may include pictures painted with oils and 
with watercolors. 

A third group of nonverbal arts, which some experts 
consider part of the second group, produces three- 
dimensional objects which we can see from several points 
of view, and also can touch. There is no general name 
for them, but they include sculpture, architecture, fine 
glassware, jewelry, and furniture. 

Mixed Arts are combinations of the basic arts. For 
example, songs and oratorios consist of music and 
poetry. Dance is a combination of music and action. 
Drama combines action, words, and stage scenery. 

Scholars often wonder whether other senses besides 
sight and hearing might be used for works of art. 
Should a dinner that is made of gourmet dishes from 


critics have 


composi- 


es hanging side by side in a museum can 


Martin Schmidt; Dept. of Art, University of Illinois 
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soup to nuts be considered a work of art? Could a series 
of different odors be considered a work of art? 


Enjoying the Arts 


Anyone who loves music, who can lose himself in a 
book, or can spend hours painting a picture of a barn, 
knows the deep satisfaction that can be found in art. It 
is not easy to express this satisfaction in words. But, in 
some partly mysterious way, works of art are among the 
things of highest value in our lives. 

A fine piece of music, a masterpiece of painting, or a 
first-rate play has the power to capture and hold our 
fullest and most concentrated attention. We are com- 
pletely wrapped up in it, and everything works out 
right. The music comes to the right close at the right 
time and in the right way. The play ends, not neces- 
sarily on a happy note, but in a way that seems inevita- 
ble and appropriate. As we grow more and more aware 
of the painting, its parts seem to belong together and 
to be made for each other. We perceive harmony in the 
object, and feel harmony within ourselves. 

When the aesthetic experience has ended, we often 
feel uplifted and refreshed. Our eyes and ears, or our 
insight into other persons, may be sharpened and 
refined. We may feel more at home with ourselves. 
Works of art have value for us in some such way as this. 
And some have this value to a high degree. 

It is this value that marks the difference between 
great art and simple entertainment. A work that is 
fairly easy to understand and appreciate takes little 
effort on our part. It may give us pleasure. But it does 
not involve our emotions or our attention at a deep 
level. It may take our minds off our troubles for a time, 
but it does not give us the spiritually enriching experi- 
ence of vital and orderly design. 


Studying the Arts 


To enjoy the special value of works of art, we must be 
ready to give a great deal to them. The greatest works 
of music and poetry often present difficulties. We cannot 
expect to master them all at once. And we cannot 
always find what is worthy in them at a glance. It is 
possible to get some satisfaction out of music while 
reading a newspaper or peeling potatoes. But we must 
listen with full attention before we can find the riches 
in great works of music. 

Some of us feel that we cannot find much to enjoy in 
one art or another. But most of us can find aesthetic satis- 
faction in some of the arts—if we know how to go about 
it. And many of us find that music, painting, or poetry. 
provides an inexhaustible source of joy for a lifetime, j 

At the same time, we may discover whether we our- 
selves have the ability to create art. If we do, we have a 
source of satisfaction we do not want to miss. Children 
take music lessons, learn to sing together, and study draw- 
ing. Many persons try amateur acting, or write stories and 
poems. Some have great talent and become professional 
artists. Others may remain amateurs. And even those 
of us who conclude that we do not have much creative 
ability find that trying to paint or write sharpens our 
perceptions and adds to our enjoyment of the arts, 

There is also a more theoretical approach to the arts. 
We may begin to think about some of the deeper 


624 


problems they present. This is the study of aesthetics | 


tries to find what makes onc work of art better thas 
another, and whether there are objective Standards ef 
criticism (see AESTHETICS). It considers how man’s is. 
terest in art is connected with his other great philosophic 
interests, science and religion. Critics and Philosophers 
have studied such questions. In asking them, we becom 
philosophers ourselves. MONROE С, Beanery 


Related Articles. See THe Aris section of the READ 
AND Srupv Gume for a detailed list of Worn Boog 
articles on the arts. See also the BIOGRAPHY section of 
the Сире for lists of biographies of artists. See also the 
following articles and their lists of Related Articles 
Architecture Fine Arts Photography 
Commercial Art Graphic Arts Poetry 
Dancing Language Sculpture 
Decorative Arts Literature "Theater 
Design Motion Picture Useful Arts 
Drama Music Writing (career) 
Drawing Painting 

Outline 


1. The Reasons for Art 
Il. The Work of Art 
Ill. Grouping the Arts 
IV. Enjoying the Arts 
V. Studying the Arts 


Questions 
How do men study the arts? 4 $ 
What is the difference between formal interest in 
creation and commemorative interest? i 
Why is a work of art set off from other things? 


art? 
entertainment? 


What is a verbal art? A mi 
How does great art differ 
What is an aesthetic experier 
Why do philosophers study aesthetics? | 3 
What are some things works of art have in common: 
How do works vary in their formal and commemors 
tive interests? 
What enjoyment does man find in the arts? 


ART CENTER SCHOOL in Los Angeles, Our e 
departments of advertising design, illustration, m! lus 


trial design, painting, and photography. These Mc 
plus courses in general studies, such as social al i 
eai 


humanities, and science and mathematics, í 
bachelor’s and master’s degrees in the professional I 
The school holds day-long classes. There is alsoa e 
session. Each day is devoted to a different fib ue 
school, founded in 1930, was the first art school to "s to 
specialized program in industrial design, and bet nent, 
give an integrated course in photography. For ento™ 
see UNIVERSITIES AND COLLEGES (table). 
ART GLASS. See GLASSWARE. 
ART INSTITUTE OF CHICAGO. See CHICA 
ART INSTITUTE OF. "m. Jptures: 
ART MUSEUM is a place where paintings, Sip 
and many other art objects are kept and ae edu 
public. Art museums are an important part 


Е t 
Н n 9n s, An a 

cational and cultural life of cities and count times 

from ancient 


0 
imits the scop? 


KARLA MARTEL 


со, THE 


mum from 241 to 197 в.с., brought b 
for his city for all Pun of Asia Minor. Abou 
Ptolemy Soter built a large structure !n 
Egypt, to house a library and art collection. 6 
name for the building was mouseion, which ЕЕ 
of the Muses (see Мозг). The word museum © 


ga name. The idea that all people should benefit 
lum works of art seems to have originated in Rome. 


Bane itself, with its many statues and monuments, was 
Be a huge museum. Under Constantine I, Constanti- 

. now Istanbul, became the art center of the world. 
Tre church of St. Sophia alone contained more than 


ancient statues (sec SAINT SOPHIA). 
private Art Collections. Countless works of art were 
шуй or lost during the Middle Ages. А few art- 
wing nobles and clergymen gradually gained posses- 
жо of the remaining works. Some of the collections 
$e built later became part of famous art museums. 
Charlemagne, and later Abbot Suger of St. Denis near 


Puis, collected antique cameos, precious gems, and 
poy carvings. The greatest collector at the end of the 
Middle Ages was John of France, Duke of Berry (1340- 
6). Much of his fabulous collection was destroyed 
der he died. But parts are preserved in museums. 


During the Renaissance, the rulers of Italian cities, 
iluding Florence, Mantua, Milan, Naples, Rome, 
Urbino, and Venice, competed with one another in col- 
kaing works of art of the past. As the papacy grew in 
pwer, papal art collecting increased. On Christmas 
Day, 1471, Pope Sixtus ТУ gave the Roman people all 
le works of art in the Campidoglio, the capitol of 
Rome. This began the eva of public art collections. The 
Medici family owned the largest private collection of 
3t of the Renaissance (see Мерта). By 1581, many ob- 
jes from that collection were on display in the first 
grat Renaissance musuem, the Uffizi Gallery. 

Public Art Museurns were established on a larger 
sale beginning with the 1700’s. Famous museums were 
opened in Naples, Vicena, and the Vatican. The Brit- 
Î Museum was founded in 1753, and the Louvre in 
1793. But the real growth of art museums took place 
inthe early 1800's. Museums founded then include the 
р at Madrid (1819), the Berlin museums (1830), the 
ictoria and Albert Muscum in London (1852), and the 
"tmitage Museum in Leningrad (opened to the public 
31852). Today, state or city governments support most 
EU museums. Additional funds come from pri- 

А ndowments and entrance fees. 

3 tt Museums in the United States grew rapidly, be- 
ded at the end of the 1800’. The Metropolitan Mu- 
i Fine = in New York City and the Boston Museum 
à ў rts were both founded іп 1870. The Philadel- 
Chica useum opened in 1876, and the Art Institute of 
Кы in Wee In 1941, the National Gallery of Art 

The in Washington, D.C. . 

E. т and endowments of public-spirited citizens 
ku a the establishment and upkeep of most Amer- 

Я ccs The government provides funds only in 

on ost American museums do not charge ad- 
ара o for special exhibitions. Many museums 
Y tained art education. They arrange daily tours led 
ih bullet; Buides, sponsor frequent lectures, and pub- 

ecd: and handbooks. They also have art schools 
hited st tons for children. Guides to museums in the 
Ліка sy ates include Guide to the Art Museums in the 
Mucins of \ by W. A. Cartwright, and Guide to the Art 

“a ew England by S.L. Faison, Jr. Perry В. Cort 

tution or Айез, See the list of Museums in THe ARTS 
© READING AND STUDY GUIDE. 
USEUM; SALON. 
ERXES ||. See CYRUS THE YOUNGER. 


ее also 
ARTAX 


ARTERY 


ARTEMIS. See Diana. 

ARTERIOSCLEROSIS, ahr ree rih oh sklee ROH sis, is 
a chronic disease of the arteries of various parts of the 
body. It involves widespread deposits of scar tissue and 
calcium salts in the walls of the arteries. In one form, 
atherosclerosis, a mass, called an atheroma, blocks the 
interior of the arteries. This mass contains the fatty 
material cholesterol (see CHOLESTEROL). 4 

Arteriosclerosis probably develops over many years. 
It is usually found in middle-aged and older persons. It 
afflicts men at an earlier age than women. Coronary 
sclerosis, or arteriosclerosis of the arteries of the wall of 
the heart, is a common cause of death. 

Damage from arteriosclerosis may occur when a 
diseased artery fails to withstand the internal pressure 
and ruptures. Or the interior of an artery may become 
blocked by a slowly developing atheroma. A thrombosis, 
or blood clot, may suddenly complete the blockage of 
the artery. 

The symptoms of arteriosclerosis result mainly from 
lack of blood in the parts supplied by diseased arteries. 
In the heart, this gives rise to angina pectoris, or pain 
following effort. It may cause heart failure. In the brain, 
it causes forgetfulness or even apoplexy. In the kidney, 
it results in uremia, or accumulation of waste products 
in the blood, and in high blood pressure. In the limbs, 
it may cause fatigue or gangrene. 

Doctors do not know how the disease develops or 
how best to prevent and treat it. Many believe that it 
can be controlled by controlling the accumulation of 
cholesterol, especially by limiting the intake of foods 
rich in that substance. Treatment varies with the posi- 
tion of the affected arteries. For the limbs, surgical 
methods are possible, including removal of obstruc- 
tions in the arteries and implantations of arteries or 
tubes to by-pass obstructions. Doctors are developing 
similar procedures for the internal organs. Where this 
is not possible, effects of lack of blood supply must be 
countered by rest and medication. — Epwarp А. Epwarps 

See also APOPLEXY; BLOOD PRESSURE. Disease (table). 

ARTERY, AHR tur ih, is the name of the tubes or 
blood vessels through which blood is pumped away 
from the heart to the various parts of the body. The 
blood carried by the arteries is bright red, because it has 
been purified by passing through the lungs. If an artery 
is cut, the blood it contains gushes out in a series of 
spurts timed with the heartbeats. Veins differ from 
arteries because they carry the blood back toward the 
heart instead of away from it. If a vein is cut, dark pur- 
plish blood flows from it in a slow, even stream. 

When a large blood vessel is cut by accident, the 
difference in color and flow makes it possible to tell 
whether an artery or a vein has been injured. 

The Walls of Arteries are made up of three layers. 
‘The outer layer consists of elastic tissue, and the middle 
layer is muscle. The inner layer, or lining, of the arteries 
js made of thin, smooth cells of the same kind that line 
the other blood vessels and the heart. Each time the 
heart beats, the elastic walls of the arteries swell to 
make room for the blood forced into them. Then their 
muscular tissues slowly contract again. This squeezes 
the blood farther along the length of the arteries and 
toward the capillaries. In this way, the arteries do a 
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considerable share of the work that keeps the blood 
circulating through the body. If the arteries had rigid 
walls, the heart would have to pump all the blood 
without their assistance, and would work much harder 
than it does. This is what actually happens to those 
persons who suffer from arteriosclerosis, or hardening of 
the arteries. 

Principal Arteries. The largest of all the arteries is 
the aorta. It is directly connected with a chamber of the 
heart. The heart pumps purified blood through the 
aorta and its many branches to nearly all parts of the 
body. Two small but important branches of the aorta 
are the coronary arteries. They supply the blood by 
which the heart muscle itself is nourished. The right 
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Cross Section of an Artesian Well. Water enters the ground at 
x and flows through porous sandstone B between two layers of solid 
rock, A and C. The water has only enough pressure to rise as far as 
line xy through any wells sunk in the ground. Thus, the water will not 
rise to the surface if the ground level is above xy, as at b. 

А well dug where the ground is below xy flows freely. 


The Artesian Well, right, had 
enough pressure to spout a 5-foot 
column of water. 


and left carotid arteries carry blood to the two sides of 
the head and neck. Blood flows through the right and 
left subclavian arteries to thc shoulders and anms 
Numerous other branches of the aorta furnish blood » 


the internal organs. In the abdominal region the ao 
divides into two large branches, the right and left а 
arteries. These arteries have branches that supply the 


pelvic organs. The iliac arteries then continue down 
ward into the legs, where they become known as the 
femoral arteries. 

After the arterial blood has passed through the bedy 
and has picked up impurities, the veins collect it and 
return it to another chamber of the heart. The heart 
pumps this blood through the pulmonary artery to the 
lungs. Here the blood takes on а new store of oxygen 
It then returns to the heart, where it is once mor 
pumped out through the aorta. Joun B. Маз 

See also ANEURYSM; AORTA; ARTERIOSCLEROSN, 
Broop (color picture); HEART; VEIN. 

ARTESIAN BASIN, GREAT. See AUSTRALIA (Artesian 
Wells). 

ARTESIAN, ahr TEE zhun, WELL is a well that over 
flows or spouts to the surface under its own pressure. 
It is formed by boring or drilling into a layer of rock 
that is permeable, or will allow water to pass through it. 
The layer may be sandstone, limestone, or loose sand 
This layer must lie between two less permeable layers 
of rock or clay, and dip downward beneath the surface, 
Rain, melting snow, or other surface water may sep 
downward in the permeable layer. When this layer is 
tapped by a well, gravity may force the water upward 
to the surface. A 

Artesian wells commonly supply water suitable for 
drinking. They are very important in regions T i 
face water of good quality is not easily obtained. E 
regions include Australia and the dry plains s il 
Rocky Mountains in the southwestern United к 

In depth, artesian wells range from а few feet to д 
eral thousand feet. The пате artesian 15 o 
used only for flowing wells. It comes from Ar? 


. See 
France, where these wells first became popular i 
WELL Exprep D. Wi 


Water Well Journal 


ARTHRITIS, ahr T HRY tis, is an inflammation of the 
аб of the body. The te rm refers to all the conditions 
Gat cause stiffness, swelling, soreness, or pain in the 

ро. к 

" There are many different types of arthritis. Some are 

wed by infections, some by injury, some by aging, 

wd some by entirely unknown causes. Infectious 
anhritis may follow influenza, typhoid fever, tubercu- 
js, syphilis, or gonorrhea. Arthritis of unknown cause 

«common. Rheumatoid arthritis is its worst form. About 

11,000,000 persons in the United States suffer from some 

fem of arthritis. 

Chronic arthritis is common, It has three main forms: 

li osteoarthritis, (2) rheumatoid arthritis, and (3) gout. 

Osteoarthritis results from wear and tear on the joints. 

Most persons over 50 years old have osteoarthritis in 

sme degree. It is often called “old-age rheumatism.” 

This disease is the most common cause of painful knees, 

tucks, and fingers. But it seldom causes crippling. This 

fm of arthritis is a painful nuisance to many persons, 

because it forces them to slow down. The treatment of 

weoarthritis consists mainly of moderation of activity, 

we of heat, taking aspirin, and, in severe cases, injec- 
_ tions of cortisone drugs into the painful joints and the 
ise of braces to relieve strain. 

Rheumatoid Arthritis is often called “the great 
«ippler." This form of arthritis can develop in persons 
апу age. But it most commonly attacks middle-aged 
pesons. The disease is progressive, involving many 
pints. It causes much swelling and pain, Eventually, 
the joints stiffen in deformed positions, producing 
Gippling. Fever, weakness of muscles, and loss of weight 
at common, The treatment of this type of arthritis is 
difficult and prolonged, But, in most cases, deformity 
Шау be prevented. Helpful treatments include a well- 

anced diet, adequate rest balanced with enough 
physical exercise to prevent stiffening, the use of heat on 
te joints, and taking plenty of aspirin and other pain- 

ling drugs. Injections of gold salts and the use of 
E ne drugs over long periods of time have helped 
Eo iar through this chronic disease with little or 
E. C ing. Rheumatoid arthritis has no cure, but 
than half of the patients recover eventually. 

En а severe swellings in the joints. Crystals 

E. are deposited in the tissues around the 


Pints, These deposits cause sudden attacks of swelling, 


ARACHNIDS 


Ahr 
Ah belong to the phylum of the animal kingdom called 
е nd ín The crustacean class of arthropods includes crabs, 
чей dos shrimps. Spiders belong to the arachnid class. The 
ny other pi arthropods, the insects, includes beetles, bees, and 
i ee cl Wormlike millipedes belong to the diplopod 
at Pèd are in the chilopod class. 
` W. Brownell, Ewing Galloway, Black Star, Cornelia Clark 


ARTHROPOD 


particularly in the feet. The attacks of swelling, usually 
accompanied by pain, are called gouty arthritis. See 
Govr. Journ Ler HotzAxpex 

ARTHROPOD, AHR throh pod, is any animal that 
belongs to the major division, or phylum, of the animal 
kingdom called the Arthropoda. This term is formed from 
two Greek words, and means having jointed feet. Actually, 
the legs, rather than the feet, are jointed. All the Arthrop- 
oda, or arthropods, have jointed legs. Among the most 
important groups of arthropods are the following: (1) 
insects, including cockroaches, beetles, bees, butterflies, 
and many others; (2) crustaceans, including such well- 
known animals as crabs, lobsters, shrimps, and bar- 
nacles; (3) arachnids, including mites, ticks, spiders, and 
scorpions; (4) chilopods, or centipedes; and (5) diplo- 
pods, or millipedes. The arthropod phylum contains 
more than three fourths of all the different kinds of 
animals. Insects make up the largest class of arthropods 
in number of species. 

The bodies of arthropods, as well as their legs, are 
made up of sections joined together. Among some 
primitive arthropods, each section of the body has its 
own pair of legs. Most of these legs are used for swim- 
ming or walking. In some types of arthropods, certain of 
the legs have developed special shapes and uses, some 
serve as sucking organs, some are jaws, some serve as 
weapons of offense and defense, and some are зепзе 
organs. Insects lack most of the pairs of legs found in 
other arthropods. They have three pairs of legs only, one 
pair being attached to each segment of the chest or 
thorax. However, they may have one or two pairs of 
wings. 

Arthropods have an outside shell, or exoskeleton, that 
contains a stiff, horny material called chitin. Certain ar- 
thropods, such as flies and moths, have only thin, weak 
shells. Others, including crabs and lobsters, have thick, 
strong shells. Nearly all arthropods have a kind of heart 
and blood system and usually a well-organized nervous 
system. Some arthropods have simple eyes, some have 
compound eyes, and some (including many insects) have 
eyes of both types. Epwarp A. CHAPIN 

Related Articles in WORLD Book include: 


Arachnid Crustacean Millipede 
Centipede Insect Zoology 
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21ST PRESIDENT OF THE UNITED STATES 


ARTHUR, CHESTER ALAN (1830-1886), became 
President after James A. Garfield died from an assas- 
sin’s bullet. He was the fourth Vice-President to succeed 
to the presidency upon the death of a Chief Executive. 

Arthur was a professional politician who achieved his 
goals by machine, or organization, methods. He rose to 
power during a period of widespread dishonesty in 
government. His skill in the rough-and-tumble politics 
of his day won him appointment as a general in the 
New York militia shortly before the Civil War. After 
the war, he took over leadership of the powerful 
Republican party of New York City. Political rivals 
and newspapers charged “General Arthur” and his 
machine with graft. Arthur was removed as Collector 
of the Port of New York on charges of using his office 
to win elections. 

As President, however, Arthur surprised the nation 
by the honesty and efficiency of his administration. 
Public outrage over the dishonesty of some previous 
administrations in appointing government officials 
caused Congress to pass the Civil Service Act. Arthur 
did his best to administer the law faithfully. 

Arthur enjoyed fashionable Surroundings and fine 
clothes. He also liked to entertain friends. Tall, ruddy, 
and handsome, Arthur was often called “The Gentle- 
man Boss.” He impressed associates with his fitness to 
preside and persuade, rather than to dominate. Arthur 
traveled widely as President. He attended the opening 
of the Brooklyn Bridge and toured Yellowstone Na- 
tional Park, 

While Arthur was President, the country celebrated 
the 100th anniversary of the British surrender at York- 
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The United States Flag hod 38 wey 
throughout Arthur's term of office 


CLEVELAND B. HARRISON 
n esident 23rd President 
1885 1 889 1889 — 1893 
Culver 
1881-1885 


town. New books included /Juckleberry Finn by Май 
Twain and the first Uncle Remus tales by Joel Chandler 
Harris. Cities and towns throughout the Uni 
and Canada adopted standard time after the railroads 
devised time zones to aid travelers. 


Early Life 


Boyhood. Chester Alan Arthur was born on pe 
1830, in Fairfield, Vt. He was the first Em 
of six girls and three boys. His father, William, i 
come to America from Northern Ireland. The ati 
Arthur was a teacher and Baptist minister. "a ns 
mother, Malvina Stone Arthur, grew up 9 me 
father’s Vermont farm. Like many rural mini post. 
William Arthur seldom stayed long at a ae 
The family moved to various villages in Vermo 
upstate New York. i 

PA schoolmate recalled that Arthur showed ie 
at an early age: “When Chester was а boy, Y vatching 
see him in the village street after a -— - ond 
boys building a mud dam across the rivulet m to bring 
way. Pretty soon he would be ordering this 3 xd 
stones, another sticks, and others sods ап 
finish the dam." 


d to 
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IMPORTANT DATES IN ARTHUR’ 


1830 (Oct. 5) Born in Fairfield, Vt. 
1859 (Oct. 25) Married Ellen Lewis Herndon. 
1871 Named Collector of the Port st New York. 
1880 (Jan. 12) Mrs. Ellen Arthur died. 

Elected Vice-President of the United States. 
1881 (Sept. 20) Succeeded to the presidency. 
1886 (Nov. 18) Died in New York City. 


legal Career. At the age of 18, Arthur was grad- 

in Schenectady, N.Y. He 

he same time taught school: 

y law firm in 1853. Arthur 

a defender of Negro civil rights. 

tablishing the right of Negroes 

y ide on any stree the city. He also became 
give in the Republican party. 

Arthur's Family. Оп Oct. 25, 1859, Arthur married 
Ben Lewis Herndon (^ug. 30, 1837-Jan. 12, 1880), 
Se daughter of a naval office ‘They had two sons and 
ı daughter, but the older boy died as a baby. Mrs. 
Athur died a year before Arthur became Vice-Presi- 
lint, leaving him to raise Chester, Jr., and Ellen. 


Political and Public Career 


Political Growth. In 1860, Arthur was a delegate 
athe first Republican state convention in New York. 
Ile helped Governor Edwin D. Morgan win renomina- 
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ARTHUR, CHESTER ALAN 


tion. During the campaign, Arthur showed skill at 
winning votes. As a reward, Morgan gave him the 
honorary post of state enginecr-in-chief with the rank of 
brigadier general. When the Civil War began, Morgan 
put Arthur in charge of outfitting the New York militia 
for federal service, Arthur then was appointed inspector 
general of the militia, and in 1862 became state 
quartermaster general. 

Port Collector. Arthur resumed his law practice after 
the war. He became an aide of Senator Roscoe Conk- 
ling, leader of the New York Republican organization. 
To help this machine, President Ulysses S. Grant in 
1871 appointed Arthur Collector of the Port of New 
York. Officially, Arthur supervised the collection of 
import duties. But politically, he used the position to 
give government jobs to party workers. 

Arthur soon became the leader of the party machine 


Vermont Development Commission 
A Replica of Arthur's Birthplace stands in Fairfield, Vt. 
The state maintains the house and a small park as a memorial. 


Ellen Lewis Arthur died а Mary А. McElroy, Arthur's 
year before Arthur took office. sister, served as First Lady. 


Library of Congress; Courtesy Ruth C. Tate: From 
White House Gossip from Andrew Johnson to Calvin 
Coolidge, by Edna M. Colman. Doubleday & Co., Inc. 


in New York City, and eventually chairman of the 
Republican state committee. More than a thousand 
customs employees paid part of their salaries into Re- 
publican campaign funds. Some money collected for 
customs violations also found its way into the party 
treasury. 

Arthur was not alone in the practice of rewarding 
party workers with government jobs. Politicians in all 
parts of the country took similar advantage of the spoils 
system (see Sports System). Reformers protested that 
such appointments resulted in incompetent or even 
dishonest officials. After Rutherford B. Hayes became 
President in 1877, he issued an order forbidding govern- 
ment employees from taking part in the management 
of a political party. 

Hayes appointed a commission to investigate the 
New York Customs House. The commission reported 
that three officers, including Arthur, were active in 
Republican party affairs. The report accused no one of 
dishonesty, but charged that the three men had 
neglected their official duties to handle party matters, 

Hayes decided to make an example of the men, and 
asked them to resign. They replied that they would not 
give up their offices until, as then required by law, the 
Senate had confirmed new appointees. Senator Conk- 
ling blocked the confirmation of new appointees for 


over a year. Early in 1879, the Senate finally approved 
three new men. 


Election of 1880. At the В. 
vention of 1880, Conkling’s machine supported former 
President Grant for a third term, But the convention 
nominated Senator-elect James A. Garfield of Ohio. 
The delegates then nominated Arthur for Vice-President 
in hope of receiving support from Grant’s followers. 
Garfield and Arthur defeated their Democratic орро- 
nents, General Winfield Scott Hancock and former 


epublican national con- 
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Congressman William Н. English of Indiana (s, 
GARFIELD, James A. [Election of 1880]). 
Opposition to Garfield. Arthur soon found hime 
in the middle of a quarrel between President Сабы 
and Senator Conkling. Conkling demanded that Gas. 


field consult him on all federal appointments in New 
York. He became furious when Garfield appointed as 
old political enemy as Collector of Customs in New 


York. Conkling and Thomas C. Platt, the othe: 
New York Senator, both resigned. They asked 
the New York legislature to re-elect them as а rebuke 
to Garfield. Arthur campaigned for his friends, but 
they were defeated. 

Assassination of Garfield. President Garfield never 
enjoyed the benefits of his victory over Conkling, He 
was shot by Charles J. Guiteau on July 2, 1881, and 
died on September 19. Arthur took the presidential 
oath of office in his home in New York City at 2 лм 
the next day. Chief Justice Morrison R. Waite repeated 
the ceremony at the Capitol on September 22. 


Arthur’s Administration (1881-1885) 


Life in the White House. Arihur thought the White 
House looked like “а badly kept barracks,” and ordered 
it renovated. During his first months as President, № 
lived in the Washington home of Senator John P. 
Jones of Nevada. Arthur moved into the redecorated 
White House on Dec. 7, 1881. The President, whos 
wife had died, asked his youngest sister, Mrs. Mary А 
McElroy, to serve as his hostess. She won wide praise 
for her warm hospitality. 

Civil Service Reform. Most Americans regarded 
Arthur as a machine politician. They believed he would 
oppose civil service reform. But the assassination ol 
Garfield led to a great popular demand for a ue 
system of filling public offices. In response to this c 
mand, Congress passed the Pendleton Civil b 
Act. Arthur signed the bill on Jan. 16, ue he 
named attorney Dorman B. Eaton, the author 0 | 
bill, as chairman of the first Civil Service Commissio? 
See CIVIL Service; CIVIL SERVICE COMMISSION. , 

The Star Route Frauds. During Garfield’s = 
several Post Office officials had been charged hee 
fraud. They were accused of obtaining money by 3 
false estimates on the cost of operating postal star ый 
(see STAR Roure). Arthur renewed the prosecuto! Bit 
jury acquitted the accused men after two tr 
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following the President’s recommendation, € 

adopted a system to prevent future frauds. consumes 
The Fight for Lower Tariffs. American to joe 


exerted pressure on Arthur’s айпїшагаН аа com 
import tariffs. In 1882, the President арро! 


ARTHUR'S CABINET — 7 a 
derick T. FrelinghuY? 
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See the article COLI 


xd tariff cuts. Congress ignored the 
and passed a law in 1883 which 
boosted tariff rate especially on manufactured goods. 
Other Legislation. In 1882, Congress authorized 
$18,743,875 to be spent on improvements for water- 
ways. Arthur knew many of the improvements were 
extravagant, and he vetoed the bill. The public 
applauded his courage, but Congress passed the bill 
over Arthur's vet 

The Edmunds 


the Mormons of | 


gision to recom! 
eqmmission’s гер 


\nti-Polygamy Act of 1882, aimed at 

ah, made it illegal for a man to have 
wore than one wic. Congress also passed a bill in 1882 
ю prohibit Chinese immigration for 20 years. Arthur 
yetoed the bill, saving it violated a treaty with China. 


Congress amended the bill to limit the suspension to 
10 years, and it became law. Arthur also fought with 
юше success to modernize the U.S. Navy. 


Election of 1834. Arthur tried to regain control of 
the New York Republican party by putting men of his 
choice in charge. He forced New York Republicans to 
accept Charles J. Folger, his Secretary of the Treasury, 
as their candidate for governor in 1882. Democrat 
Grover Cleveland defeated Folger. Arthur's opponents 
blamed him for tiie Republican defeat, and took con- 
trol of the party. In an attempt to gain support else- 
where, Arthur he!ped strengthen independent political 
machines in the South. But he did not build them up 
enough to attain widespread control. 

Arthur received about a third of the votes for the 
Republican presidential nomination in 1884. Former 
Secretary of State James G. Blaine won the nomina- 
tion, but lost the election to Cleveland. 


Later Years 


Arthur resumed his law practice in New York City, 
but a heart ailment soon forced him to retire. He died 
of a cerebral hemorrhage on Nov. 18, 1886. He was 
buried beside his wife in the Rural Cemetery at Albany, 
NY. Chester А. Arthur: A Quarter Century of Machine 
Politics, by George Frederick Howe, is an authoritative 
book about the 21st President. 

Related Articles in Wonrp Book include: 

Civil Service Oriental Exclusion Acts 


Customs Duties President of the United States 
arfield, James A. Tariff 
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Questions 


ay did Arthur’s administration surprise Americans? 
leader did the post of Port Collector make Arthur a 
ler of New York politics? Why was he discharged? 
Bion. two actions by Arthur helped give him a repu- 
e as friend of minority groups? d 
What d Arthur ruin his chances for re-election? 
two important bills were adopted by Congress 


Ove 
€r Arthur’s veto? 


ARTICHOKE 


ARTHUR, KING, was the hero of many legends and 
stories of the Middle Ages. According to most of these, 
he ruled the Britons in the 
A.D. 500's. With his wife, 
the lovely Guinevere, King 
Arthur lived at Caerleon- 
on-Usk in Wales and had a 
castle at Tintagel in Corn- 
wall. In some legends, his 
court is at Camelot, a 
place which has been 
variously located in Somer- 
set and at Winchester in 
England, and in Wales and 
Scotland. The knights at 
his court sat with him 
around a table called the 
Round Table (see ROUND 
Taste). King Arthur was 
assisted by Merlin, a ma- 
gician. 

Arthur brought order 
and peace to his kingdom 
while he ruled. He went 
away once on an expedi- 
tion. His nephew, Mo- 
dred, led a group of rebels 
during his absence. Arthur 
returned to fight against 
them, and killed Modred, 
but was wounded by him. 
He was carried away sc- 
cretly to the Isle of Avalon to be healed. 

There may have been a real Celtic leader around 
whom these stories developed. Many people of the 
Middle Ages believed that Arthur would return some 
day. But King Henry II, who claimed descent from 
Arthur, identified a tomb at Glastonbury as that of 
Arthur. Sir Thomas Malory collected the stories in a 
book called Le Morte Darthur (1485). Edmund Spenser; 
Alfred, Lord Tennyson; William Morris; and Edwin 
Arlington Robinson used Malory’s book as a source for 
their own writing. Richard Wagner based his opera, 
Tristan and Isolde, on one of the tales. Knox WILSON 

See also Brut; ExcALIBUR; GALAHAD, Str; IDYLLS 
or THE Kio; Matory, SIR THOMAS. 

ARTICHOKE, AHR tih choke, is the name given to two 
different plants, the globe artichoke and the Jerusalem 
artichoke. i 

The globe artichoke is a large, gray-green vigorous 
plant that looks like a thistle. It is 2 to 3 feet tall, with 
large and prickly leaves. The large flower buds are 
edible. 

The globe artichoke is native to the Mediterranean 
region. California is the leading artichoke state in the , 
United States. The plant is not hardy in the northern 
parts of the country. It may be grown from seeds, but 
is usually grown from side growths taken from older 
plants. The plants live for 3 to 4 years. 

The Jerusalem artichoke is closely related to the sun- 
flower. It is a hardy, coarse plant, 5 to 12 feet tall, and 
has yellow flowers that bloom in the fall. It has potato- 
like tubers, or roots, which are used as food. 


King Arthur 
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Globe Artichoke Flower Buds Are the Edible Parts. 


The Jerusalem artichoke is cultivated in France, and 
is one of the few plants which has alternately grown 
wild and been cultivated at different times. When it is 
grown for sugar production, special varieties are used. 
The tubers are planted in the spring and dug in the fall. 
When grown as stock feed, the tubers are plowed under 
and the crop is allowed to grow wild. This artichoke 
often grows wild as a weed along creeks and ditches in 
the Corn Belt of the United States. 

Jerusalem artichoke tubers are high in food value, 
and are eaten as a table vegetable. They are especially 
valuable for the production of levulose sugars which per- 
sons with diabetes can eat. 

Scientific Classification. Artichokes are in the family 
Compositae. The globe artichoke is genus Cynara, species 
scolymus. The Jerusalem artichoke is called Helianthus 
tuberosus. JOHN Н. MAGGILLIVRAY 

See also Comrosrre FAMILY; PLANT (color picture, 
Vegetables Unknown to Our Forefathers). 

ARTICLE, AHR tih РІ, is the name given to any one 
of three words—a, an, and the. They are used as limiting 
adjectives to point out one thing. Sometimes they are 
considered another part of speech, making nine instead 
of the usual eight. 

The Definite Article is the word the. It points out one 
special person, place, or thing. I sold the watch refers to 
the sale of one particular watch. The White House is the 
home of the President refers to only one building and to 
only one man. The is also used to gain definiteness by 
emphasis: “Is this Ме Мг, Evans?” 

Usually the specifies a noun as the particular one 
mentioned in a previous sentence or as a particular 
one that can be known from common knowledge. In 
the following sentences, the first one specifies a par- 
ticular book by name. The next sentence refers to it by 
using the. “I read Black Beauty when I was a child, I 
cried over the book for days.” In the next example, com- 
mon knowledge dictates the use of the: “He threw his 
coat on the floor.” We know that “оог” can only refer 
to the floor in the room about which we are talking. 
Often a modifier following the noun introduced by the 
singles out the noun as an individual. For example. 
“The plate on the table is dirty.” : 

The Indefinite Articles are а and an. 


1 : inite / They do not 
identify an individual as the does. They ой n 
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the sense of any or every. Examples are: “An ordinan 
dog would have barked.” “He changed once a year 

An is used before words beginning with a vowel tud 
in order to make pronunciation easier and clearer Fe 
example, it is difficult to say Or a edition, А 
meant one in early English and was the only form ue 
The л slowly disappeared betore words beginning vis 
consonant sounds such as s, /, and b. It disappeared 
even before words beginning with such letters as u oe 
which usually stand for vowel sounds but sometimes 
take on consonant sounds. Examples are a united 
nation, a one-pound weight. 

Usage of articles is often inconsistent. For example, 
we say on board, but on the to school, but to th 
library. Usually, however, using or omitting the artide 
shades the meaning of a sentence. The following three 
sentences are examples: “А revolution changed the 
government." “Тһе revolution changed the govem- 
ment." “Revolution changed the government.” The 
first sentence introduces a revolution, but does not 
specify any particular one. The second sentence refers 
to a revolution previously mentioned or known to the 
reader in some other way. ‘The third sentence refers to 
revolution as a process, or general occurrence. 

Unnecessary articles are often found after such e 
pressions as kind of or sort of. Standard English requires 
omitting а or an after these expressions. For example, 
that kind of hat, not that kind of a hat is standard English 
usage. ROBERT M. Goratit 

ARTICLES OF CONFEDERATION was the agreement 
under which the 13 original colonies became the United 
States of America. They remained the supreme law of 
the land from March, 1781, until the adoption of the 
Constitution in 1789. The body which operated the 
government under the Articles of Confederation в 
known аз the Congress of the Confederation. Ар ed 

In June, 1776, Richard Henry Lee of Virginia offer : 
a resolution in the Second Continental Congress v 
called for the adoption of a Declaration of Independene 
and for the appointment of a committee to draw ae 
plan of union. Congress appointed such a pe p 
on June 11. This group set to work at once. OnJ wi d 
1776, John Dickinson presented Congress with a 3 
Articles of Confederation. But Congress was so invo н 
in war problems that debate on the articles cont? 
for more than a year. TT 

Congress finally approved a draft of the Масан 
Confederation on Nov. 15, 1777. Copies were p" tates 
and then sent to the states for approval. Tudor 
approved them at once. But Maryland did not a vene 
parts of the articles which confirmed the S "UE 
land reserves of Massachusetts, Connecticut, d Georgië. 
Virginia, North Carolina, South Carolina, an ded ovt 
To win Maryland's approval, these states jan jary- 
their western claims to the central governa 
land then signed the Articles of Confederate, was the 

The lack of a strong central govern Bac 
greatest defect of the Articles of Confederation eng 
state retained “its sovereignty, freedom, an s п affairs 
ence." Congress had authority to manage forelg an army 
to declare war and make treaties, to maium and bot 
and navy, to establish post offices, and to gr xes, C 
row money. But Congress could not collect an its 
trol foreign commerce, or compel the states (0 
laws. Another defect was the fact that suc 


a egg, 


ware and Rhode Island were as powerful as 

and Massachusetts in the new government. 

nad one vote in Congress. 

n, Madison, and many other 
weaknesses of the Articles of 
tions or changes required the 

t of every state legislature. The legislatures of 

smaller states refused to vote for measures that 

power. States began to disre- 
of Congress. Quarrels among 
imong the people caused fear 
е existence of the ntral government. The dele- 
ves to the Constitutional Convention which met in 
idelphia in 1787 agr ed to abandon the Articles of 
ederation. 

See also ANNAPOLIS CONVENT: 
sess; UNITED STATES CONSTITUTION. 

ARTICLES OF WAR governed the conduct of United 
Sates Army personnel until 1951, when the Uniform 
X Military Justice became effective. The Conti- 
al Congress adopted the articles in 1775 to adminis- 

justice and enforce discipline in the Continental 

\шу. The articles were based on the British Army Code 

dopted in the English Mutiny Act of 1689. They 

were revised in 1776, 1786, 1806, and again in 1916. 

gress made other changes after both World Wars I 

П, chiefly to assure more leniency in the articles. 
50, it established the Uniform Code of Military 
justice and applied it to all branches of the United 
Yates armed services. The Uniform Code replaced the 
Anicles of War. See also Untrorm Cope or MILITARY 
Jong. Tuomas Е. GRIESS 
ARTICULATION, in anatomy. See JOINT. 
ARTICULATION, in speech. See PRONUNCIATION. 
ARTIFACT is a product of man’s efforts, especially 
workmanship of prehistoric man. Immovable arti- 
“els are called monuments. Portable objects may be 
ill relics, See also ARCHAEOLOGY (Finding and Gath- 
“ng Materials). 

_ ARTIFICIAL EYE is worn by a person who has had an 

B because of disease or injury. When a sur- 

E. D» yes an eyeball, he cuts free the muscles that 

E. eye. He places a plastic or metal ball in the 

that the €ye occupied, and sews the muscles to- 


s pointed out thesc 
Jeration. But co: 


] reduce their ov 
r even annul ac 
states and disconter 


ES front of the ball. The artificial eye is a hollow 
0 


plastic or glass. It fits behind the eyelids and in 
the plastic or metal ball and muscles. Move- 
the muscles causes some movement of the arti- 
хр ‘i In some cases, the artificial eye is attached to 
through EM eur from the plastic or metal i» 
lle arti icial RC es. "This allows better movement B 
Ве пота] hs 1 he ar tificial eye is painted to match 
thata AG If movement is good, it is often hard to 
A TFAL wears an artificial eye. Jou К. Mc WILLANS 
прад, LOWER. See Fi ower (Artificial Flowers). 

ARTIFICIAL FLY. Sce Рзнимс (Bait). : ) 
Тец of : LIMBS are made to replace limbs lost as 
After Моңа 22У accident, or surgical amputation. 
[Uer parts Nar I, the replacement of lost limbs or 
atts of the body developed into a science called 


h 
Prosthetics 


Zee 


js eal is needed to make artificial legs, arms, 

nbs o RB noses. Manufacturers make median 
EO wood, fiber, leather, steel, plastic, an 

: Vne of the plastics commonly used is light 


ARTIFICIAL LIMBS 


and strong. Workmen coat a canvas f {г 
the liquid plastic and allow it to dry. When the 
solidifies, they remove the canvas form 
Artificial Legs are usually made of 
light wood, with joints at the knee and ankl 
parts, such as the soles of the feet, are rubber. The leg 
stump fits into the hollow top of the m 
that the person's weight rests around t 
stump. A leather frame, fitted around the flesh 
pressure and transfers the weight to the plastic leg 


chanical leg, so 


c sides of the 


relieves 


Ihe 


frame laces around the leg like a corset and is held in 
place with a belt around the waist 
penders are used so that a slight movement of the per- 
son's shoulder moves the knee joint. Spring joints in the 


Sometimes sus- 


U.S. Army 
Artificial Legs allow persons to 


walk, dance, and even take part 
in rough sports such as boxing. 


Artificial Hands can be used 
formany jobs, such as writing, pick- 


ingup smallobjects,orhammering. 
U.S. Signal Corps 


633 


ARTIFICIAL RESPIRATION 


foot of the artificial leg bend when the person walks. 

Artificial Arms are made of metal and plastic. They 
can be made in many sizes to fit any kind of amputa- 
tion. One arm bends at the elbow and moves thc 
thumb. The person wears a harness across his back. By 
contracting his back muscles, he pulls on a leather strap 
attached to the waist that controls the thumb. 

Artificial hands were once made of wood, and steel 
hooks were used during work and play. Modern hands 
contain light metal. The working mechanisms are cov- 
ered by flexible plastic gloves. Sculptors have suc- 
ceeded in making them remarkably realistic. Even the 
coloring is lifelike. The plastic duplicates the human 
hand so closely that there are fingerprints on the fingers 
and hair on the back of the hand. The artificial hand 
weighs about 11 ounces, a few ounces less than most 
real hands. 

Surgeons have developed a method for harnessing 
muscles near the end of amputation stumps to operate 
these hands. They build a special opening and insert 
a plastic peg through the muscles from side to side. Then 
fine wire cables are attached to each side of the peg. 
When the person flexes his muscles, the cables tighten 
and his artificial fingers move. W. W. BAUER 

See also Hanpicaprep, THE (Training of the Crip- 
pled); Prosruerics. 

ARTIFICIAL RESPIRATION is a life-saving measure 
used to force air into and out of the lungs of persons 
who have stopped breathing. It is often used to revive 
persons who have drowned. Other emergencies in which 
artificial respiration may be used are poisoning and 
shock, including accidental electric shock. 

Artificial respiration should be started as soon as pos- 
sible. The victim’s mouth should be clean and the 
tongue pulled away from the respiratory passages to 
allow air to flow freely. 

There are several different ways to give artificial 
respiration. All use a mechanical means to make air 
flow in and out of the lungs rhythmically, at about 
the same rate as in normal breathing. Persons giving 
artificial respiration must continue the movements 
until the victim's lungs function by themselves. 

One of the most effective types of artificial respira- 
tion is the mouth-to-mouth method. The rescuer 
breathes into the victim's mouth and nose to inflate 
the lungs. Then he removes his mouth to allow the vic- 
tim's lungs to empty. This process is repeated about 
12 times a minute for an adult, and about 20 times a 
minute for a child. For information on how to give 
this and other kinds of artificial respiration, see First 
Аш (pictures, How to Give Artificial Respiration). 

ARTIFICIAL SATELLITE. See Spacer "TRAVEL (Arti- 
ficial Satellites), 

ARTIGAS, ahr TEE gahs, JOSÉ GERVASIO (1764- 
1850), was a national hero of the republic of Uruguay. 
He joined the Argentine patriots in 1810 in their revolt 
against Spain. He returned to Uruguay, and raised an 
army to fight the Spaniards. For a short time in 181 5 
he was protector or ruler of most of Uruguay and ше 
provinces in Argentina, But the Portuguese Army cap- 
tured Montevideo in 1817, and Artigas finally fled to 
Paraguay in 1820. He was born in Montevideo. See 
Urucuay (Early Years). Harvey L. JOHNSON 


ARTILLERY, ahr TILL ur ih. includes guns that a» 


too large to be carried and fircd by hand. They must be 
mounted on a carriage or platform, and loaded and 
fired by a crew, not just one or two men. Troops wy 


operate the guns are also called artillery, 


Parts of а Gun 


An artillery piece consists of a barrel, or tube, with 
an open muzzle at one end and a breech at the other 
The weapon’s size is given in terms of its caliber, the 


diameter of the bore. Some guns are measured is 
inches, but all foreign weapons and many American 
ones are measured in millimeters. There are about 35 
millimeters to an inch. A firing mechanism at th 
breech end explodes a charge in the chamber, driving 
the shell out with tremendous force. Most guns have 
rifled barrels, with spiral grooves cut into them to make 
the shells spin as they fly through the air. A spinning 
shell travels farther and in a straighter line than on 
that tumbles forward through the air. 

Most guns are loaded from the breech. They have 
breech mechanisms that open to release empty shell casings 
and admit new shells, but close tightly enough to with- 
stand the blast of firing. A screw plug closes the breech 
in the largest guns. This is a round block hinged to the 
back of the barrel. The gunner swings it into place and 
twists it so that it threads into the barrel. The sliding 
wedge fits into slots cut into the breech of other kinds of 
guns. It slides out, either downward or to one side, for 
loading. On some guns, the sliding wedge opens ашо 
matically after the weapon is fired. 


Kinds of Artiliery 


Artillery pieces are divided into two general classes: 
rifles, or long guns, and howitzers. The rifle has à long 
barrel and uses a powerful explosive charge. It fra 
shell in a low, flat curve, and is used against d 
targets such as tanks. The howitzer has a short barrel in 
relation to its caliber. It fires a shell in a high arc 
is used against stationary targets behind obstacles E. 

Mortars, rocket-launchers, and recoilless rifles e- 
sometimes regarded as artillery. Mortars are MU in 
loaded and often have smooth bores. They fire sh the 
high arcs, like howitzers. Rocket-launchers such dat 
bazooka fire rocket projectiles against tanks an lle 
fications. Recoilless rifles fire shells the size of ar a 
shells, but two men can carry and handle the weapo 
and can fire them from machine-gun mounts. 

Field Artillery. Armies use artillery to suppor 
try and armored forces. Trucks or tractors ig: 
mounted on wheeled carriages. ‘The guns alls that 
brought into action quickly, and can fire $ E 
weigh from 1 to nearly 350 pounds. A 2 y 
munition wagon, carries shells for mobile eters Їй 
Other weapons ranging from 75 to 120 millim 
caliber are mounted on tanks and tank de d 

Antiaircraft Artillery fires shells thousan 
into the air to knock down attacking planes. ht and in 
are timed to explode at about the same us ells have 
about the same spot as the planes. Some re come 
radio or proximity fuses, and explode when t МАСКА 
within a certain range of the target. See ANT! 
DEFENSE. e сайре! 

Coast Artillery pieces are long guns of por along 
They are mounted in fixed, permanent posit! 


t infan- 


TODAY'S ARTILLERY WEAPONS 


A Self-Propelled Howitzer can be 
driven into firing position and be ready 
for action in a few seconds. Crewmen 
hold their mouths open, and some cover 
their ears, to keep the force of the ex- 
plosion from injuring their eardrums. 


The чн 
lor onest John" Rocket is aimed like a regu- 


t 

a @ ы shell. It carries а huge explosive charge 

arge an about fifteen miles, The rocket-driven 
5 with more force than a regular shell. 


The Fully Automatic "Skysweeper” can spot, 
track, and shoot down enemy aircraft. It combines 
radar and an electronic computer with a 75-mm gun. 
It is the U.S, Army's largest automatic weapon. 


WORLD'S FIRST ATOMIC CANNON 


The Army's Giant 85-Ton Mobile Weapon con hurl 
either atomic missiles or standard ammunition deep into enemy 
territory. It can fire оп 11-inch shell 20 miles. 


А Powerful Ram Mechanically Pushes a Shell into 
the breech of the deadly atom cannon while the gun-layer 
ot left tokes his sight and elevates the 40-foot barrel, 


The Mammoth Gun Can Be Maneuvered Around 
Turns like a fire ladder truck. Driver of the rear cab has 
a telephone headset connecting him with forward cab driver, 


+ Both- 
Twin Cabs Support Gun and Provide Power for Moving It. 3 


Forward Unit Controls Throttle and Brakes 


a coast line. During World War П, British and German 


fough: duels across the English Channel, but 
бишей Ник :nilitary damage. When Allied troops in- 
waded КРга German shore batteries could not com- 


pete with the fire from the guns of the invasion fleet. 
Other Artiliery includes cannon mounted in airplanes 
and on wars! ips. See Am Force; Warsa, 


How Big Guns Are Made 


Artillery pices are made from special alloy steels 
‘of great его. Steel less strong would burst under the 
кезиге of ii- explosives used in modern artillery. The 
alloy is usu.'ly a combination of carbon steel and 
nickel, Баг cd many times as it is made. 


Forging. ! ¿c steel is melted in a furnace and the 
liquid meta! poured into a gun mold to cool. The solid 
from the mold is then reheated and forged into 
with а hydraulic hammer. Guns of more than 
ach caliber are forged hollow, over a tube cooled by 
unning water. When the forging is completed, the gun 
ds again heated and allowed to cool gradually in sand. 
"This process, which helps the metal resist strain, is called 
nealing. In tempering the metal is heated to 1,600°F., 
en plunged into cold water. 
Making the Barrel. Most large guns are made by the 
build-up process. The forge turns out several tubes, one 
û little larger than the next. The slightly larger tube is 
heated so it will expand enough to be slipped over a 
Smaller tube. When the outer tube cools, it squeezes 
"lightly agains: the inner one. The compressed metal in 
the gun makes it extra strong. A third tube may be 
i over the second one for even greater strength. 
In the mono-b/ock process, used only for small artillery, 
Ше gun is саз! and forged in one piece. 
Rifling. Тһе final step in making a gun is grinding 
piral grooves inside the barrel. These grooves may be 
Cut directly into the barrel of the gun, or they may be 
Cut into a separate tube called the liner. The liner is 
hen slipped into the barrel of the gun. One advantage 
of a rifled liner is that it can be removed when it be- 
somes worn, and replaced by a fresh one. 


History 


Artillery was first used about 1250. The French used 
mall cannon against the English in 1450, and Ottoman 

urks under Mohammed II used artillery in the final 
fampaign to capture Constantinople in 1453. From 
these early beginnings, guns have increased enormously 
n size, firepower, and accuracy. Artillery played an 
*vet-increasing part in battles. 

Napoleon was the first general to collect his artillery 
i a grande batterie, or big battery. He concentrated his 
He on one point in the enemy's line, then sent troops 
"against it. 

During World War I, troops on the Western Front 
Et ‘Mazes of trenches and fought from fairly 

Positions. Much of the fighting consisted of ex- 

ges of fire between big-gun batteries. In 1918, the 

shelled Paris with “Big Berthas." These huge 

Suns hurled shells 1 51 miles above the earth towards a 
Ct 76 miles away. 

‘ant guns had little place in World War II. They 

d Not move fast enough to keep up with the rapid 

Без in battle lines. Airplanes could easily destroy 

"d batteries of large guns. The greatest artillery ad- 


оці 


ARTS AND LETTERS, NAT. INST. OF 


vances during the war were in the power and mobility 
of smaller weapons. 

On May 29, 1953, the United States fired the first 
atomic artillery shell. Surface-to-surface guided missiles 
supplement artillery, and may eventually replace it 
Surface-to-air missiles support antiaircraft guns, and 
may replace them. 


Related Articles in Wonton Boos include 


Макун M. Joon, j 


Ammunition Gun Tank Destroyer 

Annealing Howitzer Tempering 

Antiaircraft Mortar Warship (picture, 
Defense Range Finder Development of 

Army, U.S. Rifle Naval Gunnery) 
(Artillery) Shrapnel World War I 

Ballistics Tank, Military World War П 

Cannon 

Civil War (picture) 

Firearm 


ARTIST. Sec the section on Careers in the articles 
ADVERTISING; COMMERCIAL Акт; CLOTHING; JOURNAL- 
вм; Ровіиѕніхс. Sec also PAINTING; SCULPTURE; and 
lists of Artists in the Brocrariy section of the READING 
AND Srupvy GUIDE. 

ARTS, AMERICAN FEDERATION OF, is а group of 
societies organized to further the understanding and 
appreciation of art. Not only great art museums but 
also small local art clubs belong. 

The federation sends out exhibits of world master- 
pieces that its members show in all parts of the United 
States. It was founded in 1909. National headquarters 
are at 1083 Fifth Ave., New York, N.Y. 

ARTS, ROYAL ACADEMY OF. Scc ROYAL ACADEMY 
OF ARTS. 

ARTS AND CRAFTS. See the Arts section in various 
country articles, and in each state article, such as 
ALABAMA (The Arts). See also Hanpicrarr; Новву; 
INDIAN, AMERICAN (Arts and Crafts). 

ARTS AND LETTERS, AMERICAN ACADEMY OF, 
is an honor society of 50 artists, musicians, and authors. 
They are chosen from among the 250 members of the 
National Institute of Arts and Letters. The Academy 
works to make the Institute more efficient in protecting 
and furthering the fine arts and literature. Each year 
a number of awards and grants are made to creative 


arusts. 

Art exhibitions are held in the Gallery and Museum 
of the organization’s headquarters at 633 W. 155th St., 
New York, N.Y. The American Academy of Arts and 
Letters was founded in 1904. See also Arts AND LET- 
TERS, NATIONAL INSTITUTE OF. Намхан ]овквизох 

ARTS AND LETTERS, NATIONAL INSTITUTE OF, is 
an honor society of 250 distinguished writers, artists, 
and composers of the United States. Its object is to 
stimulate the development of the arts in America. 

The Institute makes several annual awards, including 
two gold medals for outstanding achievement in the 
arts. It makes 15 annual grants of $1,000 each to non- 
members for contributions in the fields of art, literature, 
and music. 

The American Social Science Association founded 
the society in 1898. Headquarters are at 633 W. 155th 
Street, New York 32, N.Y. See also ARTS AND LETTERS, 
AMERICAN ACADEMY OF. HANNAH JOSEPHSON 


637 


ARTS AND SCIENCES, AMER. ACADEMY 


ARTS AND SCIENCES, AMERICAN ACADEMY OF, 
i 


ımed societies in the United States. 
1780 


tend to advance the 


art and 
interest, honor, 


zed in to cultivate every 


ess of a free, independent, and vir- 


Adams, second President of the 


jc 
United States, first urged the formation of the American 
Members 


re chosen for their achievements 


Ihe academy ad- 


professions 


from which grants for rescarch and 


It also organizes 
erences of scholars and scientists. Membership is 


achievement are made 


ıited to 1,350 United States members and 250 foreign 
honorary members. Headquarters are at 77 Cambridge 
Ave., Cambridge, Mass Raven W. Burnor 
ARTZYBASHEFF, ann toh ВАН shuf, BORIS (1899- 
is an American artist and writer of both adult 

and children's books. He illustrated Edward L. Thorn- 
dike's edition of Arabian Nights (1937) and Padraic 
Colum's The Forge in the Forest (1925). Artzybasheff 
wrote and illustrated Poor Shaydullah (1931), Seven 
Simeons (1937), Axis in Agony (1944), and As I See (1954). 
A versatile artist, he employs a variety of techniques. He 
became known for his novel methods of illustrating 
charts and maps, and for his magazine covers. He was 
born in Kharkov, Russia, and became an Americ 
Citizen in 1926. NORMAN Rice 
Sec also Arsop’s Fates (picture); FABLE (picture). 


an 


Boris Artrybasheff stands before the sketches for some of 
the imaginative covers he has drawn for national magazines. 
Erika 


ARUBA, a^ ROO bah, 
Antilles, а group of West Ir nds just off 
coast of South America. It cov t 
and has a population of 56,204 sla 


is ar N 


refining center for crude oil s n 


Oil refineries operate near Ora the largest 
and at Lago Colony, on the stern coast. See 
also NeTHERLANDS ANTILLES. uF 


and thickets. Its flowers 
arly spring. The smell 
f arum, cut lengthwise 


The Water Arum grows in moist wood 
оге a greenish yellow, and bloom in 
picture shows the flower of another kind 
to show the inside parts of the blossom. 


ily of flowers that 


rge arrow-shaped 


ARUM, AY rum, is the name of a 
grow in West Asia and Europe. 1! 
leaves have showy, flowerlike pa «nown as sp 
They may be of various colors and are often mis 
for flowers. The green arrow arum ‹ s in swamps = 
muddy ponds in the eastern United States. The beaut 
ful bright-green leaves may reach a length of 30 me hes 

Scientific Classification. The arums make up the tam 
Araceae. The water arum is genus ( , species P 
the green arrow arum is Peltandra a. ALFRED C. H EM 

See also CALLA; JACK-IN-THE-PULPIT; SKUNK Mod 
ВАСЕ; SWEET Frac. N 

ARVIDA, Quebec (pop. 12,919). is the site of bs 
the largest aluminum-producing plants in the kn 
The city lies on the Saguenay River about 120 Du 
north of the city of Quebec. For location, see Q я 
(color map). Arvida is 30 miles from the Lake St. = 
region, which provides an abundant supply of ма 3 
power. Arvida elects a mayor and city council i wn 
turn, appoint an administrative manager. See ? м 
ALUMINUM (Industry Development). м. G. Batt pd ' 

ARYAN, AIR ih un, is the language spoken 2s 
people who are supposed to have lived long ago on jan 
Iranian Plateau of southern Asia, between the Ca 2 
Sea and the Hindu Kush Mountains. The people the 5 
selves are sometimes called Aryans after their lant Бы 
About 4,000 years ago, one branch of these ^2 
speaking people conquered the peoples of mde 
brought with them a particular branch of the A ит 
language, called Sanskrit, which has been prece to 
sacred texts of the Hindus. Another branch ig 
Europe and spread their language there. T big > very 
why the languages spoken by most Europeans pU 
much alike. All Europeans speak an Aryan 


except the Turks, the Magyars, the Basques, the Finns, 
фе Тарр», t< Estonians, and small groups in Russia. 
The term Ary: can be used only to describe a language. 
Other words caning the same thing are Indo-Euro- 
pean and 1" ‘aman, There is no such thing as an 
Aryan rac. 1! ic Aryans ever were a distinct people, 
фей characte ics have been thoroughly mixed with 

ise of othe: peoples. 
See also лл (History); LANGUAGE. (The Indo- 
an Gr Wiros Manion KROGMAN 


AS YOU LIKE IT, See SHAKESPEARE, WirLIAM (Syn- 
of Plays 
ASAFETIDA, ıs uh FET ih duh, is a gumlike drug 


with a strong disagreeable, and persistent odor. Asafet- 
ida was formerly used in medicine as а sedative, 
especially in spasms and convulsions, The drug also 
was worn as an amulet about the neck to prevent 
contagious discases, 

Asafetida is obtained by drying the milky juice from 
the roots of а i i " у i 
substance divi 
of its odor, as:{ctida is used аз a seasoning in India, 


France, and Iran. 
plants from which the 


South Americ: 
Scientific Classification. The 


drug is obtain! belong to the carrot family, Umbelliferae. 
One of the plan's used is classified as genus Ferula, species 
fortida. HAROLD NORMAN MOLDENKE 


The Asafetido Plant has large fleshy roots which yield a 
milky juice that is used to make a drug. The gumlike drug hos a 
strong, offensive odor, and was once widely used as a sedative. 


AUS 
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ASBESTOS, а: BESS tus, is the fibrous form of various 
minerals. [ts fibers are soft and flexible and can be spun 
into threads and woven into cloth. It is remarkable for 
из resistance to heat. И will not burn, although it 
disintegrates at extremely high temperatures. Asbestos 
resists acids, alkalies, and other chemicals. It is also а 
good nonconductor of electricity 

Uses. Asbestos fibers may be clawed in two main 
groups: (1) those that are long enough for spinning; and 
(2) short, or nonspinning, fibers. Spinning asbestos is 
usually blended with cotton or rayon to add strength, 
and is woven into fabrics. Such cloth is widely used for 
brake linings and clutch facings for automobiles, where 
friction causes intense heat. Asbestos with a low iron 
content makes good electrical insulation for cable cover- 
ing. Other types of asbestos fabric are made into safety 
clothing, such as firemen's suits, gloves, and helmets; 
theater curtains; awnings; and conveyer belts for 
carrying hot materials, 

The fibers of nonspinning asbestos are too short to 
be woven into cloth. They are usually mixed with a 
binding material and molded into sheets. Asbestos in 
this form is used to insulate pipes and wires, to line 
stoves, and to coat boilers and furnaces. Molded asbestos 
is used increasingly instead of asbestos fabric in auto- 
mobile brake linings and other friction materials. Com- 
bined with cement, short-fiber asbestos is widely used 
in the manufacture of such building items as roofing 
shingles, wallboard, and tiling. Fireproof paints, gas 
burners, and water pipes are other products utilizing 
this important material. 

Types of Asbestos. There are two important types 
of asbestos minerals: chrysotile and amphibole. 

Chrysotile comes from the mineral serpentine, and is 
the most valuable form of asbestos. It accounts for 95 
per cent of the world’s production of asbestos. Chrysotile 
fibers are so fine that over 30,000 fect of thread can be 
spun from a single pound. The fiber has a tensile 
strength equal to that of good grades of steel wire. 
Chrysotile withstands temperatures up to 700°F. It 
consists chiefly of magnesium, silica, and water. 

Amphibole asbestos, in order of commercial impor- 
tance, includes crocidolite, amosite, tremolite, antho- 
phyllite, and actinolite. Crocidolite, or blue asbestos, has 
long, coarse fibers that are highly resistant to acids, 
Amosite has a high iron content and unusually long, 
coarse fibers. It is usually not spun, but is used as a 
binder in insulation products. 7remolite is especially 
resistant to chemicals, and is widely used in chemical 
filters. Anthophyllite has short brittle fibers that cannot 
be spun. It is used chiefly in insulation products and 
plastics. Actinolite is usually ground up and used in in- 
sulating materials. 

Asbestos Deposits. The formation of asbestos began 
millions of years ago when certain rock formations 
burst through the earth’s crust. This left many openings 
that were filled by mineral-rich waters. These minerals 
formed veins in rocks. After many years of pressure, 
stress, and heat, the veins eventually crystallized into 
mineral fibers. 

Each year, world production of asbestos exceeds 
2,000,000 tons. More than 60 per cent of this comes 
from Canada. The largest known deposit occurs in 
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Open-Pit Asbestos Mines in Quebec, Canede, 
above, yield thousands of tons of this mineral each yeor 
The asbestos fibers occur in dense rock formations, left 


VARIETIES OF ASBESTOS 


CHRYSOTILE CROCIDOLITE AMOSITE TREMOLITE ANTHOPHYLLITE 
Highly Magnified Pictures of the six most important kinds of variations in fiber construction give the different types of asbestos 
asbestos show the great differences in their fiber formation. These special qualities that make them suitable for specific purposes 
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FIREPROOF SUITS 


area about 70 miles long and about 6 
"her countries mining asbestos minerals 
Rhodesia, Australia, and South Africa 


onsumes over half of the world’s supply. 
The largest | S. producer is Vermont, followed by 
Arizona, Ca ца, and Georgia. 

Processing Asbestos. Asbestos mining can be done 
fom an op it as in a quarry, or asbestos can be 
mised and | ed in tunnels as in the mining of coal. 
JOpen-pit m such as those in Vermont, separate 
асно сагі: rock from the veins, and remove it with 

shov« In underground mining, the rock is 
ач and blasted loose. Portions of the broken rock 
аге cobbed, ог hand sorted, into various grades of as- 
bestos, according to the length of the fibers. The rock 
№ then taken to а mill so that the asbestos can be sepa- 
fated from it 

At the mill, the rock goes through huge rotary driers 
that remove large amounts of moisture. It then passes 
through а scrics of crushers, rollers, and screens to 
separate the fibers from the rock. In a final process, the 
crushed material is placed іп а fiberizer. This machine 
further reduces the size of the rock. It also opens the 
fiber bundles so the fibers can pass through screens and 

drawn off by suction. The short fibers still contain 

lineral rock, which is further milled to produce pow- 
rs used in coments, plasters, and plastics. The long 
fiber is spun into a pure asbestos yarn on special ma- 
thines. Sometimes а thin wire is twisted with the asbes- 
Gs yarn to make it stronger. 

History. Asbestos was known to the ancient Greeks 
and Romans. | he Romans used it for making lamp- 
Wicks. Cloth made of asbestos was also used as a funeral 
doth for cremations. The Romans noticed that fire 
actually clean’! the cloth. Later on, asbestos cloth was 
used to make \ablecloths and napkins. According to 
One story, Ch. icmagne liked to impress foreign visitors 
by throwing bis tablecloth into the flame of a fireplace 
to be cleaned. Marco Polo reported that he had seen 
asbestos cloth in Siberia. 

The first factory for making asbestos cloth was oper- 
ated in Russia in the 1700s. But widespread commercial 
Use of asbestos did not begin until after the discovery of 
the huge Quebec deposits in 1878. Today, asbestos 
furnishes the major raw material for the manufacture 
of many essential products. The manufacture of these 
Products has become an important industry in the 
United States. M. S. BADOLLET 

also AMPHIBOLE; MINERAL (color picture); SER- 
PENTINE; WALLBOARD. 

ASBJORNSEN, AHS вук sun, PETER CHRISTEN 
(1812-1885), was a collector of Norwegian folk tales and 
a naturalist, He won fame for his work with Jörgen 

ое in immortalizing the tales told by the people of 
о Their collection, Norwegian Folk Tales (1842- 

3), became a classic of Norwegian and world liter- 
“ture. An English version by Sir George Webbe Dasent, 
pular Tales from the Norse (1858), made such stories 
as The Three Billy Goats Gruff,” “The Gingerbread 
E and “East of the Sun and West of the Moon” 
own in Great Britain and the United States. Asbjórn- 
E Was born in Christiania (now Oslo). He explored the 
E" of Norway, and made important contributions to 
tany and zoology. EINAR HAUGEN 
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ASCENSION 


ASBURY, FRANCIS | 1745-1816), a pioneer Methodist 
preacher, organized and ably administered the Method- 
ist Episcopal Church in the United States. He was born 
near Birmingham, Eng- 
land. After a religious ex- 
perience at the age of 15, 
he became a local Method- 
ist preacher. He volun- 
teered for missionary work 
in America in 1771, and 
became the fimt circuit 
rider. He rode on horseback 
from settlement to settle- 
ment to preach 

During the Revolution- 
ary War, charges that he 
was loyal to Great Britain 
forced Asbury to take refuge 
in Delaware in 1777 and 
1778. John Wesley appointed Asbury and Thomas 
Coke as joint superintendents of the Methodist societies 
in America in 1784. But Asbury would not take office 
until a Methodist Conference in Baltimore elected him 
that December. This was the beginning of the Method- 
ist Episcopal Church in America. 

Asbury unofficially used the title of bishop, which 
came into general use after its appearance in the con- 
ference minutes of 1787. He helped found Cokesbury 
College near Baltimore. He was also one of the first to 
oppose the liquor trade. His Journal (1821) describes 
his nearly 300,000 miles of travel, and tells how the 
Methodists in America increased to 200,000 during his 
lifetime. Елик E. Carns 

See also Metuopists; WESLEY. 

ASBURY COLLEGE is a privately controlled coeduca- 
tional school at Wilmore, Ky. It is interdenominational. 
It offers general courses and preparation for the minis- 
try, missionary work, law, medicine, and teaching. 
Asbury was founded in 1890. For enrollment, see Uni- 
VERSITIES AND COLLEGES (table). 

ASBURY PARK, N.J. (pop. 17,366; alt. 25 ft.) is 
a resort city on the Atlantic Coast. Summer visitors 
increase the population to about 200,000. Amusement 
places, hotels, a convention hall, fishing pier, and 
novelty shops line a wide boardwalk that is over a 
mile long. For location, see New JERSEY (map). 

James A. Bradley, a New York businessman, founded 
Asbury Park in 1871 as a summer resort. Asbury Park 
became а city in 1897. In September, 1934, the steam- 
ship Morro Castle ran aground near the convention hall 
after a disastrous fire. Asbury Park has a council- 
manager government. RICHARD Р. MCCORMICK 

ASCALON, or ASKELON. See GEORGE, SAINT. 

ASCANIUS. See LAKE ALBANO. 

ASCAP. See AMERICAN SOCIETY OF COMPOSERS, 
AUTHORS AND PUBLISHERS. 

ASCENSION is an island in the South Atlantic about 
700 miles northwest of Saint Helena. It belongs to 
Great Britain, and is under the administration of Saint 
Helena (see Ѕатхт HELENA). Ascension has an area of 
34 square miles, and a population of about 200. The 
island is a breeding ground for sea turtles and the 
sooty tern. For location, see AFRICA (color map). 
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м. к 
Francis Asbury 


ASCENSION DAY 


ASCENSION DAY celebrates the rising of Christ into 
heaven. It always falls on a Thursday, exactly 40 days 
after Easter. It has been observed widely since the A.D. 
300's. It is a holy day in Roman Catholic, Anglican, 
and Eastern churches. See also Rocation Days. 

ASCETIC, uh SET ik, is one who practices extreme self- 
denial for its spiritual and moral effect. The name was 
first given to Greek athletes who disciplined and hard- 
ened their bodies by a careful diet and severe exercise. 
Asceticism has been a part of religious discipline in In- 
dia for thousands of year. Many early Christians 
denied themselves all pleasure, fasted, and even in- 
flicted pain on their bodies. An ascetic usually lives 
alone. He does without the comforts and many of the 
necessities of life. The Puritans followed a modified 
asceticism. See also HERMIT. ALBERT E. AVEY 

ASCH, SHOLEM or SHALOM (1880-1957), a Jewish 
author, wrote books in Yiddish and English. Three of 
his popular but controver- 
sial novels protrayed early 
Christianity: The Nazarene 
(1939) is the life of Jesus; 
The Apostle (1943) tells about 
Saint Paul; and Mary (1949) 
concerns the mother of 
Jesus. Asch's other novels 
include Моше the Thief 
(1917), a vagabond's tale; 
Three Cities (1933), a trilogy 
about Jews in World War 
I; The War Goes On (1937), 
a protest against Hitler's 
barbarism; Song of the Valley 
(1939), concerning Jewish 

pioneering in Israel; and East River (1946), a tale of 
mixed marriage in New York. 

Asch was born in Poland. He became a United States 
citizen in 1920. Distressed because his sympathetic por- 
trayal of Jesus drew Jewish complaints, he moved to 
England in 1953 and to Israel in 1956. Harry В. Warrer 

ASCIDIAN. See Sea SQUIRT. 

ASCOMYCETES, a fungus. See Func; Mrt.pEw; Mor p. 

ASCORBIC, ay SCORE bick, ACID is another name 
for vitamin С, It is needed by the body to prevent the 
disease scurvy (see Scurvy). Pure ascorbic acid is a 
white, crystalline solid. It has been isolated from bio- 
logical and vegetable sources. Chemists have been able 
to make this vitamin from glucose, a simple sugar. 
Ascorbic acid is stable when it is dry. But it deteriorates 
rapidly in solution, especially if it is exposed to light 
and air. The vitamin may be destroyed when foods are 
canned. Manufacturers often add ascorbic acid to their 
food products. 

See also Vrramin (Vitamin С). 

ASEPTIC SURGERY. See Antiseptic. 

ASEXUAL REPRODUCTION. See REPRODUCTION. 

ASGARD, AHS gahrd, was the home of the ancient 
Scandinavian gods, as Olympus was of the Greek gods. 
Each god had his own palace. Odin, the chief Norse god 
held councils in one large hall in Asgard. This hall Mis 
called Valhalla, or Hall of the Slain. The Scandinavians 
believed that evil would at last destroy the great gods 
and their dwellings. See also Opin; OLMYPUS; VALHALLA. 
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E. H. Emanuel, London 


Sholem Asch 


James S. Frerz 


Rutherford Platt 


White Ashes are broad, spreading !rees, excellent for large 
lawns and parks. Their hard wood has great lumber value and is 
used to make tennis rackets, baseball bats, and boat oars. 


ASH is a tree that belongs to thc olive family. More 
than 50 species grow in Europe, North America, and 
Asia. Its small flowers appear in clusters before the 
leaves. The leaves consist of about seven small, pointed 
leaflets. They appear late in the season and fall vs 
autumn. The seeds develop in the winged fruits whic 
are shaped like canoe paddles. 3 

"The white ash has hard, tough wood used to make skis, 
baseball bats, and tool handles. The black ash grows 01 
low, wet land, and has a light gray bark. Its wood uu 
easily into thin pieces. The blue ash is so called Lope 
the sap from its bark turns blue when exposed to T 
The red ash has velvety twigs, and has less lumber va " 
than the white. When it has no velvety appearances н 
called green ash. 

Scientific Classification. The ashes are memb 
family Oleaceae. The white ash is classified аз 


5 d : aa ash is F. nigra; the 
Fraxinus, species americana. The black ash is S F pansy 
blue ash is F. quadrangulata; and the red ash is P. HARLOW 
vanica. машам M. © 


k Е A , 5); MOUNTAIN 
Зее also Lear (picture, Kinds of Leaves); sa 

ASH; PRICKLY AsH; TREE (picture, Tree Shap a o 
ASH is the substance that remains after any 7 igual у 


coal, 


or other fuel. A chemical analysis of the as! 
foodstuffs determines the amounts of miner ides 
contain. Thus, chemical tests show that milk ide 
an important source of calcium, that iron os ant 
abundantly in spinach, and that eggs contain 1" 

phosphorus. Also; 


ws : nsecticides- 
Ashes are valued as fertilizer and insectic! 


Guide to Trees and Shrubs 
by Arthur Harmount Graves 


leaves of the Ash Tree always lie opposite each other. The 
most common species in North America is white ash (1). Other 
species are red ash (2), black ash (3), and European ash (4). 


From Ilustrated 1952, 1955, 1956 


ash of seaweed yiclds iodine, and that of wood is a 
Source of potash. m 

See also Fert izer (Kinds). 

ASH CAN MOVEMENT, in painting. See HENRI, 
Вовевт. 

ASH WEDNESDAY is the first day of Lent. In Roman 
Catholic churches of the Latin Rite, ashes from the 
burned palms of the previous year's Palm Sunday are 
blessed. With these ashes the priest marks a cross on 
the foreheads of the congregation, saying, “Remember, 
Шап, that dust thou art, and unto dust thou shalt 
tetun” (Gen, 3:19). From Biblical times, sprinkling 
oneself with ashes has been a mark of sorrow for sin. 
b meaning of penance, Ash Wednesday customs 
ih А second lesson, a reminder of the need of prepar- 
Bs. or a holy death. The Church of England, the 
chu Т! Episcopal Church, and some other Protestant 
di "ches in America observe the day. Eastern Rite 

urches do not. Their Lent begins on the previous 

ый Francis L. FILAS 

АЯ also Lent; PALM SUNDAY. 

мт. See Guana (History). d 

e VILLE, N.C. (pop. 60,192; alt. 1,985 ft), is 
ie and cultural center of 18 counties in 
fou North Carolina. Near the eastern end of Great 
lind, Mountains National Park, and bordered by the 
midst Сг Pisgah National Forest, the city lies in the 
ion da recreational areas covering more than a mil- 
map) cres, For location, see NORTH CAROLINA (color 


ASHURNASIRPAL 


Blankets, clothing, nylon, rayon yarn, and wood 
products rank as the principal articles manufactured in 
the city. Asheville also serves as the agricultural whole- 
sale center for surrounding farm lands. 

Thomas Wolfe was born in Asheville. His home, 
known as “Dixieland” in his first novel, Look Homeward, 
Angel, is open to the public. Another home many per- 
sons visit in the Asheville area is Biltmore House. Built 
by George Vanderbilt, it covers four acres (see NORTH 
CAROLINA [Interesting Places to Visit]). 

Asheville was settled in 1794. It is the seat of Bun- 
combe County, and has a council-manager form of gov- 
ernment. Huon T. атл 

ASHLAND, Ky. (pop. 31,283; alt. 536 ft.), is an 
industrial center on the Ohio River. For location, see 
Kentucky (map). The city was named after Henry 
Clay’s estate in Lexington, Ky. First settled in 1786, it 
was incorporated in 1854. Coal, natural gas, and oil 
deposits lie in this region. The city’s slogan, Where Coal 
Meets Iron, indicates its main industry of iron and steel. 
Other manufactures include petroleum products, coke 
and coal products, leather, firebrick, corrugated pipe, 
store fixtures, and clothing. Ashland has a council- 
manager government. Tuomas D. CLARK 

ASHLAND COLLEGE is a small coeducational school 
at Ashland, Ohio, operated by the Brethren Church. 
It is a liberal arts college, but also maintains a three- 
year seminary program leading to the Bachelor of Divin- 
ity degree, and four-year courses in elementary and 
secondary education, business administration, and 
music. It also offers preprofessional courses leading to 
various degrees. The college was founded in 1878. For 
enrollment, see Universities (table). L. E. LINDOWER 

ASHLEY, WILLIAM HENRY (17782-1838), an Ameri- 
can fur trader and explorer, began fur trading in 1822. 
He established the more flexible system of meeting the 
trappers at different places each year, instead of using 
fixed trading posts. He explored the Green River south 
to Utah in 1825, and the next year went as far as the 
Great Salt Lake. Ashley served in the United States 
Congress as a Representative from the state of Missouri 
from 1831 to 1837. He was born in Powhatan County, 
Virginia. WILLIAM P. BRANDON 

ASHTORETH. See ASTARTE. 

ASHURBANIPAL, дн shoor ВАН nee pahl, or ASSUR- 
BANIPAL (669-630? в.с.), was the last great king of the 
Assyrians. Under him, Assyria became the leading 
world power. His empire included Babylonia, Persia, 
Syria, and Egypt. But toward the end of his reign, or 
immediately after it, Assyria’s power collapsed. The 
empire fell to the combined forces of the Babylonians 
and the Medes, once Assyrian subjects, and it disap- 
peared completely from the pages of history. 

Ashurbanipal was not only a dreaded warrior, but 
also a great patron of the arts. With much patience, 

judgment, and foresight he gathered at his royal palace 
a huge collection of Sumerian, Babylonian, and Assyrian 
writings. This famous library of clay tablets, now in the 
British Museum, is still the best guide to the history and 
culture of ancient Mesopotamia. Е. A. SPEISER 

See also Assyria (Way of Life). 

ASHURNASIRPAL. See ASSYRIA (History); NINEVEH 


(picture). 
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ASIA, AY zhuh, has a larger arca 
other continent. About 
persons in the world live in Asia. The 
widest plains, the highest and broad 
the lowest and highest points on the s 

The continent of Asia has great 
The mountain valleys of north 
in the winter than the North Pole. Bu 
Asia are among the world's hottest р 
heaviest rains fall on southern Asia. 
in Asia where lack of rain has creat 

Asia is usually considered the сга 
race. Many persons believe that the G 
located somewhere in Asia. All the 
ligions began on this continent. For t 
the most powerful and culturally ad 
the world lived in Asia. Until the 14K 
Europe did not begin to develop a 
more advanced scientifically and tect 
of Asia. During the 1500's, many 
began to travel to Asia for the contine 
and other valuable resources. 

Asia lies east of Europe, and so, 
Europe and America refer to Asia 


than any ) of every 
ontinent has the 
t plateaus, and 
ace of the earth. 
ferences in cli- 
Asia are colder 
reas in southern 
$. The world's 
there are arcas 
ast deserts. 

of the human 
еп of Eden was 
orld's great re- 
asands of years, 
nced peoples in 
‚ the peoples of 
y of life much 
cally than that 
ropean traders 
$ spices, jewels, 


mate 


rsons living in 
the East, or the 


Location Map of Asia, shown in color. This 


‘gest continent hos 
the highest ond lowest points on the earth's 


The Rivers of Asia serve оз water highways o 
of food. They have been harnessed to irrigate crops and for hydro 
electric power. Most Asians live crowded together near the riven 


1 as o steady wowa 


E s n : zd 
Orient, in contrast to their own liı which are called 


the West, or the Occident. 


The Land and Its Resources 


Location and Size. Asia stret: 
well up into the Arctic region, 
way around the earth. The narr Bering Strait sepe 
rates Asia from North America c world's lanes 
ocean, the Pacific, lies to the eas Asia. In the south 
east, the islands of Indonesia form а chain of steppe 
stones to Australia. To the south lies Africa, wha 
was linked to Asia by dry land | the Suez Cana 
separated the two. In the northwest the tradition» 
line between Europe and Asia is drawn along the l = 
Mountains, the Ural River. the Caspian Sea, and Ше 
Caucasus Mountains. The Color А shows that Фе 
Black Sea, the Aegean Sea, and thí 


from the equator 


ir xtends almost half 


Mediterranean Se 
Bu qu igs а 

also are part of the dividing line. Some geographers 

sider Europe and Asia as one continent, Eurasia. 


: f North and 
Asia covers an area greater than that of North 


FACTS IN BRIEF —— — 


(cast 


Area: 17,035,000 square miles. Greatest distance: s 


west) about 6,000 miles; (north-south) about 9,400 ти 
Coast line, about 50,000 mil 

Population: About 1,691, 
age for the continent, about 99 persons to, 
mile; highest, 1,024 persons to the square mı 
lowest, 2 persons to the square mile in Tibet. i 

Physical Features: Elevation, highest, Mount x 
29,028 feet; lowest, shore of the Dead Sea, ^^ 
below sea level. Chief mountain ranges, Altai, BID. 
Himalaya, Hindu Kush, Karakoram, | 
Shan, Sayan, Stanovoi, Sulaiman, Ts 
Zagros. Chief rivers, Amur, Brahmaputra, 
Euphrates, Ganges, Hwang Ho, Indus, | 
Lena, Mekong, Menam, Ob, Salween, Si-Kiang, 


Yangtze, Yenisey. Chief deserts, Arabian, Goby piši 


-rsons. Density, ave 
,800 persons the square 


Je in Jav 


Makan, Thar. Chief lakes, Aral, Baikal, Ex. Philip” 


Koko Nor. Chief island groups, Indone: 
pines. Chief islands, Ceylon, Formosa, 5 


Ewing Galloway 


South America put together. It is half again as large 
as Africa, the second largest continent. Asia covers 
17,035,000 square miles. 

Natural Regions. Asia's high mountains have al- 
ways separated its major groups of people from one 
another. Even in an age of air travel, it is often difficult 
to get from one part of the continent to another. Asia's 
mountains may be said to divide the continent into six 
natural regions. These are central, northern, eastern, 
southeastern, southern, and southwestern Asia. 

Central Asia, sometimes called inner Asia, is one 
of the little-known areas of the world. It is made up 
of high plateaus, mountains, and deserts that extend 
east from the Pamir Knot of mountains. This region 
includes Tibet, Sinkiang, and parts of Mongolia. 
Nearly all the region is dry. Much of central Asia is 
desert, with hot summers, cold winters, and severe 
sandstorms. Only a little rain falls, and it comes in 
sudden cloudbursts. The high, cold plateau of Tibet 
slopes north from the towering Himalaya. Few people 
live in central Asia. 

Northern Asia lies to the north of the chains of 
mountains that stretch east and west from the Pamir 
Knot. It is the largest natural region of Asia, and covers 
about one third of the continent. One of the world's 
largest forest areas is found in this region. Nearly all 
the northern part of Asia belongs to Russia. It is 
divided into a forest zone and a frozen northern area. 
Most of the people of northern Asia live in the forest 
area, between the mountain ranges of central Asia and 
the frozen north. Wheat farming, mining, and other 
industries have been developed in this area since the 
Trans-Siberian Railroad was built. North of the forest 
zone, the land is too cold for the growth of any useful 
plants. Dwarf trees, brush, mosses, and lichens are the 
only natural vegetation. 

Eastern. Asia is the most important natural region of. 
the continent. It includes Japan, Korea, China, and 
Formosa. Most of the area is hilly and mountainous, 
with small plains scattered among the hills. But the 
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The Mountains form barriers across the center of Asie. 
Godwin-Austen is one of the many mountains thet rise i 
the region north of India called "the roof of the world.” 


plains of the Hwang Ho and Y anc ze riversare among the 
broadest and most fertile in Asia. Eastern Asia usually 
has hot summers and cool winters, with plenty of rain, 
except in northern China. E rn Asia is heavily 
populated. In the 1900's, areas such as northern China 
and Japan have rapidly become highly industrialized 

Southeastern Asia includes the area from Indochina 
to Burma, as well as Indonesia and the Philippines, 
Malaya and Indonesia have dense tropical jungles and 
tropical climate. In general, Burma, Thailand, and 
Indochina have much the same climate, but not the 
extremes of heat and rainfall common in the island 
areas. Together, eastern and southeastern Asia ат 
often called the Far East. 

Southern Asia lies south of the Himalaya Mountains, 
facing the Indian Ocean. This region is sometimes 
called the Indian subcontinent. Great rivers such as 
the Ganges, Brahmaputra, and Indus water rich plains. 
These plains are densely populated. In general, the 
climate is hot and damp in the southern and eastem 
areas. Parts of western Pakistan and Afghanistan have 
a drier climate. Often this whole area is called the 
Middle East. 

Southwestern Asia is a dry region which includes only 
a few fertile, well-watered districts. The Tigris and 
Euphrates are the only important rivers in the region, 
and there are few others. Southwestern Asia includes 
great plains, such as the one in Iraq, and large plateaus, 
as in Arabia. It also has high mountains as well as the 
lowest spot on the earth’s surface, the shore of the Dead 
Sea. This region often is called the Middle East. 

Coast Line, Seas, and Bays. The coast line of Asia 
is about 50,000 miles long, or twice as long as the а 
tance around the world at the equator. Much of ie 
coast does not have deep natural harbors. The Arctic 
Ocean, on the north, is frozen for much of the ye 
Its river mouths are open to shipping for only a fe 
months. On the east, islands and peninsulas Es a 
parts of the Pacific Ocean into a series of seas. = 
include the Bering, Okhotsk, Japan, boues die 
China, and South China seas. The Bay of es "lian 
Arabian Sea, and the Persian Gulf, parts of the n E 
Ocean, indent the southern coast. The Mediterran 
Sea lies off part of the coast of southwestern Asia. ni 

Mountains. The center of the mountain E 
Asia is the Pamir Knot, northwest of India. ins 
“roof of the world" is a vast cluster of rugged e d 
and deep valleys. Even the bottoms of the deep dte 
leys are over 10,000 feet above sca level. Met 
valleys, lofty peaks rise about 25,000 fect above Nes 

From the Pamir Knot, strings of mountains pe. 
out to the northeast, the east, the southeast; yes Е 
west, and the west, Northeast of the Pamirs, t р Sin- 
Shan Range and the Altai Mountains stretch E 
kiang and Mongolia. Beyond these the pues stretch 
Yablonovy mountain chains of lower heig! te, THE 
across northern Siberia to the Sea of o tops 
islands along the Pacific Coast of Asia are 
of sunken mountains. m 

Directly east of the Pamirs, the Karakora 
pushes toward Tibet. Farther east, this range 


Range 
merges 
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а the Kunlun and the Nan Shan mountains, and in 
central China it becomes the Tsinling Range. 
The lofty Himalaya rise to the southeast of the Pamir 
not, This range includes the world's highest peak, 
ount Everest, and other mountains almost as high. 
* Himalaya take a sharp turn to the south on the 
o between China and Burma. д 
West E uiu Kush and the Elburz mountains stretch 
ern the Pamirs. The Sulaiman and Zagros 
d intains lie to the southwest. These pairs of mountain 
ШТ, Surround the high plateau of Iran. 'The Pontus 
in T aurus mountains surround the plateau of Anatolia 
key. 
the ji and Lakes. Rivers play an important part in 
ives of Asia’s peoples. Most of the people are 


LEADING ANIMALS OF ASIA 


This map shows where many animals of Asia commonly live. They 
also live in other parts of Asia. See also ANIMAL (color pictures, 
Europe and Central Asia; India, South Asia, and the East Indies). 


ff 


PRZHEVALSKI'S 
RSE 


TIBETAN YAK 


iud SIBERIAN TIGER 


BACTRIAN CAMEL 


э 

BENGAL 

TIGER 
АСК 


LEOPARD 2 


2A) 


crowded into river valleys and delta plains. Rivers 
provide the main means of transportation in many 
parts of the continent. Without rivers for irrigation, 
there would not be enough water for growing crops in 
many areas. mo : 

The great rivers of northern Siberia freeze during 
part of the year. These rivers, which empty into the 
Arctic Ocean, are the Ob, Yenisey, and Lena. On the 
east, the Amur and its tributary, the Sungari, drain 
much of the Manchurian plain. The Amur flows into 
the Sea of Okhotsk. 

In China, all the chief rivers flow east. China's main 
rivers are the Hwang Ho, often called the Yellow, in the 
north, the Yangtze in central China, and the Si-Kiang 
River in the south. The Mekong, Menam, Salween, and 
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Irrawaddy begin fairly near each other on the borders of 
Tibet and flow south to drain southeastern Asia. The 
Brahmaputra and the Ganges begin on opposite sides 
of the Himalaya, but they empty into the same 
mouth, Western India and Pakistan are drained by the 
Indus. Twin rivers, the Tigris and Euphrates, drain Iraq. 
This country was once called Mesopotamia, or the land 
between the rivers. Not all the rivers of Asia reach the 
ocean. Many streams in the interior flow into inland 
lakes and seas. These inland bodies of water are salty, 
because a great deal of water evaporates from them and 
the salt content is left behind. A huge area of inland 
Asia east of the Caspian Sea has no natural outlet to 
the ocean. The water in this area drains into inland 
lakes and evaporates. 

The world’s largest inland body of water, the Caspian 
Sea, is located between Europe and Asia. Other impor- 
tant bodies of water in Asia include the Aral Sea, Lake 
Baykal, Lake Balkhash, and Koko Nor. These inland 
lakes grow or shrink through the years, depending on 
how much rain falls. 

Natural Resources. Asia possesses some of the world's 
most important natural resources. But the natural 
wealth of Asia has been only partly developed. About 
half of the world's entire petroleum reserve is concen- 
trated in southwestern Asia. Geologists believe that 
more petroleum will eventually be produced in this 
region than anywhere else in the world. 

Asia also contains about one sixth of the coal re- 
serves and about one tenth of the iron-ore deposits 
in the world. Iron ore of good quality is found in north- 
eastern India, Malaya, northern China, Korea, and 
Siberia. There is coal in all of these regions except 
Malaya. But Asia’s coal and iron production is not 
large compared to that of Europe and North America. 

More than nine out of every ten pounds of the world’s 
natural rubber come from Malaya and Sumatra. China 
supplies the major part of the world’s tungsten, which 
is used in making steel, and antimony, which is used 
to harden metals. India leads the world in the pro- 
duction of mica, and Malaya leads in tin production. 
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COUNTRIES AND COLONIES OF ASIA — 


Area 

Name (sq. mi.) 
Aden 80 
Aden Protect. 105,000 
Afghanistan 250,000 
Bahrain 23 
Bhutan 19,500 
Borneo (North) 29,386 
Brunci 2,226 
Burma 261,610 
Cambodia 53,650 
Ceylon 
China 3,767. 
Cyprus 


Formosa (Taiwan) 


Hong Kong 391 
India 1,266,216 
Indonesia 575,893 
Iran (Persia) 630,000 
Iraq 168,114 
Israel 7,984 
Japan 142,773 
Jordan 37,291 
Korea (North) 49,087 
Korea (South) 36,152 
Kuwait 8,000 
Laos 91,450 
Lebanon 4,000 
Malaya 50,690 
Mongolia (Outer) 580,000 
Nepal 54,000 
Oman 82,000 
Pakistan 364,737 
Philippines 115,600 
Qatar 500 


Russia (іп Asia)* 6,735,201 


Sarawak 47,069 
Saudi Arabia 617,600 
Singapore 289 
Syria (U.A.R.) 71,227 
Thailand 198,500 
Tibet 469,194 
Trucial Coast 15,000 


Turkey (in Asia)* 287,117 


Vietnam (North) 60,900 
Vietnam (South) 66,350 
Yemen 75,270 


Each country and capital has an article 
Russia and Turkey lie in both Asia 
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Hot, Moist Lands support huge numbers 
of people, because they have long growing 
seasons and good soil. 


Hot, Dry Lands such as the Arabian Desert 
may support only one person per square mile. 
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Capital 
Aden 
Aden 
Kabul 
Manama 
Punakha 


Jesselton 


Brunei 
Rangoon 
Phnom Penh 
Colombo 
Peking 
Nicosia 
Taipei 
Victoria 
New Delhi 
Djakarta 
Tehran 
Baghdad 
rusalem 
Tokyo 
Amman 
Pyóngyang 
Seoul 
Kuwait 
Vientiane 
Beirut 
Kuala Lumpur 
Ulan Bator 
Katmandu 
Muscat 
Rawalpindi 
Quezon City 
Doha 
Moscow 
Kuching 
Riyadh; Месса 
Singapore 
Damascus 
Bangkok 
Lhasa А 
Has no capital 
Ankara 
Hanoi 
Saigon 
San'a 
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The maps on this page show the variations in rain- 
fall, population, and surface temperatures across 
the continent. They also indicate the principal ways 
the people earn their living. 


POPULATION 


Population density reaches 5,000 persons 
to the squore mile in the southeast. 


Persons to the Square Mile 


uninhabited 60-125 Urban Centers 
under 2 125-250 m Over 1,000,000 
2-25 over 250 

25-60 


ECONOMIC ACTIVITY 


Southeastern Asia is the leading area of 
rice production in the world. 


AGRICULTURE 


Non-Agricultural Areas 
Nomadic Herding 
Livestock Ranching 
Shifting Cultivation 
Primitive Fixed Agriculture 
Intensive Subsistence Agriculture, Rice Dominant 
Intensive Subsistence Agriculture, Rice Unimportant 
Plantation Agriculture 

Commercial Grain Farming, Chiefly Wheat 
Commercial Livestock & Crop Farming 

Subsistence Crop & Livestock Farming 

Dairy & General Farming 

Fruit & Vegetable Farming 


Mediterranean Agriculture, Wheat, Barley, 
Vine & Other Fruits Dominant 


FISHING 
EX] Important Fishing Аг 


MANUFACTURING 
Qj Chemicals 
«РЕ Food Processing 
здн Leather Products 
ot Machinery 
Metal Processing 
IL Primary Metals 
QO Metal Products 
EX Lumber & Forest Products 
ê Pulp & Paper Products 
Petroleum Refining 
LL] Printing & Publishing 
© Rubber & Products 
E Stone, Clay & Gloss Products 
Ma Textiles & Clothing 
® Textiles 
@ Clothing 


Transportation Equipment 


AVERAGE YEARLY RAINFALL 


Eastern India receives 425 inches o 


f rain 


а year, the highest average in the world. 


under 10 Ася 
10-20 Ай. 
20-40 
40-60 
60-80 
over 80 


TEMPERATURE REGIONS 


Southern Asia's hot summers av 
80* F., and winters average about 


Surface Temperature Regions 


Cold Winter & Cool Summer 
Cold Winter & Mild Summer 
Hot Summer & Cold Winter 
Hot Summer & Cool Winter 
Hot Summer & Mild Winter 
Always Mild 


l_ | Always Hot 


The seasons south of the equator are 
opposite of those north of the equator 
(January—summer, July—winter) 


eas 


erage 
60° F. 


MINING 

{ Coal (i) Lead 
Cobalt Gig Manganese 
g Chromite a Petroleum 
Copper @ Tin 
Gold ® Tungsten 
C] Iron Ore 4 zide 
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Southern Asia has long been famous for its jewels, 
ies, emeralds, and other precious stones are 
fund in several places. The world’s leading natural 
1 fisheries are in the Persian Gulf and off the coasts 
M India, Ceylon, and Burma. Japan is one of the major 
mures for cultured pearls. Indonesia is the world’s 
wost important source of spices. It is also one of the 
gajorsuppliers of other tropical products, such as coffee. 
The seas off the coasts of eastern and southeastern 
Asa teem with fishes. Sea food provides an important 


of the diet of the people living near the coasts. 
Water power from .\sia’s many rivers is an important 
source, but it has been developed in only a few re- 
gions. Japan is the only country of Asia to harness 
more than half its potential water power. 


Much of the land in Asia is not suitable for growing 
cops. In some places, the land is covered with trees. 
There is a huge forest in northern Asia, and tropical 
forests cover much of southeastern Asia. Other areas 
have only desert vegetation. Therefore, the little land 
that is left for farming is extremely valuable. See the 
Color Map (Natural Vegetation) with this article. 
Asia has many different kinds of animals, ranging 
fom the mongoose of southern Asia to the Siberian 
tiger, Some of the animals, such as the camel, water 
buffalo, elephant, and yak, have been put to work for 
man, Others, such as wild tigers, wolves, hogs, snakes, 
and birds, make life dangerous in some parts of the 
continent. 
Climate. Asia’s Визе size causes great differences in 
dimate in various parts of the continent. The northern 
edge, near the Arctic Circle, has polar and subarctic 
dimates. Temperaties there average —40^F. in 
January, and 40°F. in July; and less than 10 inches of 
fain falls annually. Cold climates are also found on the 
mountains and plateaus of central Asia. Near the 
'quator, the islands and peninsulas have temperatures 
averaging 80? Е. and over 8o inches of rain a year. See the 
Color Map (Rainfall and Temperature) with this article. 
The climates of eastern, southeastern, and southern 
Asia are controlled by winds that change their direction 
With the seasons. Du ring the summer, the land becomes 
Warmer than the ocean, and masses of air drift in from 
* ocean, bringing rain to the land. In winter, the 
d is colder than the ocean, and dry winds blow 
| Out from the continent. These two movements of air 
E s the monsoon system (see Monsoon). In gen- 
E: © Monsoon regions of Asia have warm, wet 
| E and cool, dry winters. There are two monsoon 
р ES In Asia, separated by the high Himalaya. One 
| 18 in northwestern India, and the other is in 
Ongolia, 
E Western part of Asia, next to Europe, westerly 
ге stro ting only small amounts of rain. These storms 
ae ngest in the winter months. Southwestern Asia 
за little rainfall in the winter, but its summers 


_ ate hot and dry. 
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т The People and Their Work 
n People. Asia’s huge population is not distributed 
ate Cae the continent. The largest number of people 
ut in ed into the river valleys and delta plains of 
че some Southeastern, and eastern Asia. These areas 
the. of the most densely populated in the world. 
Western and central Asia are too dry to grow food 
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for a large population. Much of northern Asia is too 
cold and wild for farming, and only wandering nomadic 
tribes live there. The only part of Siberia that has a 
large settled population is in the south, where the 
weather is warm enough for wheat growing. Sec 
the table which accompanies this article, Countries and 
Colonies of Asia, for details on the distribution of Asia's 
population. See also the Color Map (Density of Popu- 
lation) with this article. 

Races and Tribes. For hundreds of years, Asia has 
been a melting pot for many races and peoples. Con- 
querors from many lands have crossed Asia in almost 
every direction. Many times in the past, nomadic tribes 
have moved out of central Asia to search for an easier 
living and to escape the unfriendly climate. Some re- 
gions of the continent are so well protected by natural 
barriers such as mountains and deserts that conquerors 
have left them alone. Other sections are so densely 
populated that conquering peoples have been absorbed 
into the local population, leaving scarcely a trace of 
their original culture. Thus, while it is possible to 
group the peoples of Asia according to their physical 
features, most groups are probably a mixture of races. 

Many racial groups live in Asia. Caucasoid, or white, 
peoples live in the area south of the Himalaya and west 
of the Tien Shan mountains. Mongoloids occupy 
eastern. Asia. Various Negroid peoples live in the 
Philippines, the Malay Peninsula, the Andaman 
Islands, and southern India. The Australoid race lives 
in Australia and southern India. See Races or Man. 

Way of Life. Most of the people of Asia are farmers 
and herdsmen who have to work hard to earn a bare 
living. The farm workers usually live in small villages. 
They work together and worship together. Most vil- 
lagers have little contact with the national governments 
of their countries. They follow ancient customs, and 
manage their local affairs by themselves. . 

Families in Asia must provide many of the services 
which communities or governments would provide in 
Western societies. For example, justice in many parts 
of Asia is a matter of family or clan revenge, rather 
than government law. Social security and care of the 
aged are problems which the Asian family, not the 
government, solves. The individual in Asia lives closely 
under the control of his family. Children are taught 
deep respect for their parents, and families often wor- 
ship their ancestors. Boys are preferred to girls in a 
family. This is not because the families love boys more, 
but because the boys can help with the heavy work 
and will later share their parents’ households with their 
oe 77 ds regions of central and southwestern Asia, 
agriculture is impossible. Here people follow a nomadic 
way of life. They raise herds of animals for their support, 
and move with their herds from one grazing area to 
another. Most. nomadic ко are organized into 

it tribal groups. See NOMAD. А 
АН beris live in the huge cities which 
dot the eastern and southern parts of the continent. 
Fifteen of the fifty largest cities In the world are 
located in Asia. For most of these city people, life is a 
constant struggle to get enough to eat. One of the 
reasons that Asia has not developed more use of ma- 


649 


K. F. Wong, East-West 


A Buddhist Lama, or monk, 
carries a prayer wheel that he 
spins to repeat his prayers. 


A Bedouin Sheik of Jordan 
trains a falcon to hunt game in 
the desert. Falcon hunting origi- 
nated in ancient Persia, 


Dean Dickason, 
Ewing Galloway; Ewing Galloway 


Japanese Schoolboys play a version of the old game of 
"Paper, Stone, or Scissors" in the courtyard of their school. 


A Malay Woman uses a hand- and foot-powered loom to weave 
some of the fine-textured cloth for which her country is famous. 


chinery is that labor is so cheap in the cities. Often 
it costs less to pay many workers to do something slowly 
and inefficiently than to have achine do it quickly. 
Food. The people of Asia use less meat and dairy 
products than do the peoples of Europe and America. 
One reason for this is that the small amount of fam 
land in Asia must be used to food crops for the 
people, and there is little room left to grow food fot 
animals. India has one of the largest cattle populations 
in the world, but cattle are considered sacred and L* 
not killed for food. The diet for most people in Asia 
consists almost entirely of cereal grains, such as nc 
and seasonal fruits and vegetables. Near the coasts, 
the people eat much sea food. " 
Shelter. Most of the houses in Asia are quite simple 
In areas lacking in timber and stone, the people build 
houses of brick or baked mud. In the dry lands o! 
central Asia, the nomadic peoples use animal hides bi 
make tents and the walls of dwellings. In forest areas, 
most houses are built of wood. In most rural parts © 
the continent, straw or grass is used to thatch the roo Е 
Very few houses have glass windows or modern be 
veniences such as plumbing and electricity. But пеме 
houses in the cities usually have modern convenience 
See also Housina (Housing Since 1900). SENSE 
Agriculture. About two thirds of the people n + ie 
make their living by agriculture. The most n 
tant farming regions are in eastern, southeastern ' es 
southern Asia. The Far East has an area about 12 yi 
that of the United States, but it must produce fo d 
five times as many people. Agriculture is b ed on The 
intense use of the land and extensive irrigation nt o 
people have learned to squeeze the greatest amou 
production from the smallest amount of land. T 


his takes 
ke little 


great amounts of hand labor. The people me ily ge 
use of farm machinery. A Japanese farmer usua ? 5 р 
) ` an acre 


two to three times as much production from 
land as an American farmer. But he uses ™ 
hours of labor to produce his crops. 
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WHAT ASIA 
PRODUCES 


Bice is the most important sin- 

gop in Asia. It sup 
sod of the people of the c 
msi. These Indian women carry 
horvested rice to be threshed. 


Petroleum from the Near 
fost is one of Asia's most im- 
portont exports. These workers 
идее drilling bit into а well 
being bored near Abqaiq, 
Soudi Arabia. 
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Е“ crop in Asia. It needs a warm cli- 
Water, ee of rain. Rice grows best in standing 
old Water nee uild dikes around their rice fields to 
of Asia, cowie the growing season. In many parts 
tomake more t Have built terraces on the sides of hills 
World as шы ы 1 Тапа, There are few places in the 
Asia, But man jd Toe great river plains of southern 
fertile fields d arcas are во crowded that even these 
amines are co not produce enough food to go around. 
Othe continent. The in India, China, and other parts 
Of rice ig рю du d i ne only places where a large surplus 
Peninsula PGE we ce a few regions of the Indochina 
at grows де not so crowded. К 
ш the E in the plains regions of northern 
arts of Canis region of northern Asia, and in 
0 raise barle estern Asia. Farmers in these regions 
Western Asia eh millet, sorghum, and soybeans. South- 
omadic ый for its fine dates. 

taze cattle E living along the edges of dry areas 
thwester. | sheep. Many tribes manage to live in 

п Asia by raising goats and camels. Even 
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OF ASIA MES 


Asia's part 
of the total 
world output 


Asia, there is enough grass to feed sheep, 
ks. In northern Siberia, a few nomadic 
deer. But farmers in other parts of Asia 
eep many animals. Chinese farmers 
hich take little room and can eat 
scraps. Farmers having cattle use them for work animals. 

Many farms grow crops for export. Tea bushes take 
little room and yield a large crop. Jute, from which 
we get the fibers used in burlap bags, is grown in parts 
of southern Asia. The world's largest rubber plantations 
are in Malaya and Indonesia. Other plantations spe- 


cialize in coconuts, coffee, or spices. 
Manufacturing in Asia centers around the areas where 


in dry central 
cattle, and yal 
tribes graze rein 
usually do not k 
like to raise pigs, W 
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Taking Salt Krainin, F.P.G.; Three 
Вано eee ee Sea, above. Workers Rice Paddies, below, cover the terraced hillsides in the Pale 
into sacks: The! páoples of most coun- pines. Farmers make use of ev available piece of 


tries alo n 
along the sea find this method an easy source of salt. grow this vital crop. Rice is a bc food for most Adlai 


‘Chinese Fisherman, cb ї parom 
ем 3 ral ove, hangs his catch up 

у. Many countries of Asia raise only a little meat, 
tithe people usually eat fish instead. 4 


Hong Kong's Narrow Streets, right, seem even 
narrower with long, thin signs hanging down in them. 
Signs in English are almost lost in the maze. 
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A Formal Tea Ceremony is an honored custom in 
Japan. The host carefully prepares tea for his visi- 
tors, using rules followed for hundreds of years. 


In a Japanese Wedding Ceremony, the bride 
wears a traditional Japanese costume with an elabo- 
rate hat. The groom may wear Western clothing. 
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its population and natural resources can be brought 
together economically. Japan, northern China, India, 
Pakistan, and Turkey produce textiles, machinery, and 
cement for other parts of the continent. Japan's in- 
dustry is based on importing raw materials and ex- 
porting finished products. The water power from its 
many small rivers helps make this production possible. 
Japan also produces many small handmade objects 
such as watches, light bulbs, cameras, and toys. Turkey 
and Iran produce rugs and carpets according to age-old 
methods. India has one of the largest iron and steel 
factories in the world, located close to its deposits of 
iron ore, coal, and manganese. 

Exports and Imports. By far the most important 
trade in Asia consists of selling important raw materials 
to the United States, Great Britain, and the countries 
of Europe, and buying machines, medicines, finished 
products, and food from them. Asia’s most important 
exports include the petroleum of southwestern and 
southeastern Asia. Tin, rubber, and spices come from 
Malaya and Indonesia, and cotton and silk textiles 
from India and Japan. Metals such as manganese from 
India, chromite from Turkey and the Philippines, and 
tungsten and antimony from China rank among the 
most important of Asia’s exports. 

Transportation and Communication always have been 
difficult in Asia. The long chains of mountains running 
east and west from the Pamir Knot form many im- 
portant natural barriers. It is almost impossible to go 
from any part of the southern half of the continent 
to any part of the northern half without crossing high 
mountain ranges. Many parts of central Asia cannot 
be reached by land all or most of the year. 

The double-track Trans-Siberian Railroad connects 
East and West in northern Asia. Caravan trails wind 
across the mountains and deserts of central Asia. These 
routes follow trade roads that have been used for 
thousands of years. The great river systems of south- 
western, southern, and southeastern Asia provide natu- 
ral transportation and communications routes. Eastern 
and southern Asia have many miles of railroads, but 
few good roads. Airplanes have made transportation 
easier in many parts of Asia, but they have not solved 
all the problems. Many persons in Asia still use oxcarts, 
river rafts, wagons, and sleds, as well as their feet, to go 
from one place to another. 


Social and Cultural Achievements 


Languages. There are three important groups of 
languages in Asia. These are the Indo-European, Ural- 
Altaic, and Sinitic. Generally, Indo-European, or Aryan 
languages are used in the western part of Asia. Ural. 
Altaic languages are used in the northern part of the 
continent. The Sinitic languages are used in eastern and 
parts of southeastern Asia. Several other basic types of 
languages are used in smaller areas. One of the most 
important smaller groups of languages is the Semitic 
which includes the Arabic and Hebrew languages of 
southwestern Asia. Many dialects and Separate lan- 
guages have branched out from the basic groups. Even 
within China, нЕ are such local differences that a 
person may not understand the lan, 
miles from his home. See Eanes К TUN 


654 


One of фе difficult problems in modernizing dy 
countries of Asia has been the question of language, 
Some of the written languages are not suited for mus 
education. It takes scholars many years to leam the 
full use of such complicated languages as Chinese зай 


Japanese. Some countries are working on simplified 
written languages for their peoples. 

Education. In most parts oí Asia, most of the people 
never get to attend schools and cannot read or write 


The countries of Asia are struggling hard to change 
an educational system thousands of years old. For œs 


turies, education was limited to а small group of wealthy 
people. If there were schools, they were never lame 
Usually the schools were connected with religious is- 
stitutions. In China and Japan. for example, the das 


sics of Confucius formed the basis of education. Many 
children of wealthy families did not attend a regular 
school at all, but had private tutors. 

In the past hundred years, important changes have 
taken place in education. Many countries, such a 
Turkey and Japan, have invited experts in education 
from Europe and America to help set up school systems 
in their countries. Some countries are making great 
efforts to teach older persons to read. 

The Arts. Asia has made many contributions to the 
arts of the world, especially in the fields of architecture 
and religious art. In painting, the Buddhist age 5 
India produced a magnificent style, particularly in 
cave temples such as the ones at Ajanta. The Chines 
and, later, the Japanese, developed beautiful tech 
niques for painting and making color prints. See Jara 
NESE PRINT; PAINTING (Oriental Civilizations). — 

Processes that might be considered handicrafts in 
other countries have been developed into beautiful ай 
forms in parts of Asia. Artisans of the Near East art 
famous throughout the world for their Oriental rug 
(see Ruas anp Carpets [Oriental Rugs]). Many people 
of Asia have developed great skill in weaving ай pi 
ducing beautiful silks. Brocades were first пла pie 
Asia. The Chinese and Japanese developed рое 
making and lacquer ware to high arts. See Lace 
Ware; Porrery; PORCELAIN. [ptit 

The people of Asia have developed great scu Р 
usually in connection with religious institutions. 
statue of Buddha at Kamakura, in Japan, 15 pu 
world's most impressive religious figures. Statues о 
gods, such as the Hindu god Siva, show gar Mes 
freedom of line. See ScuLPTuRE (History of Scup™ 

But it is probably in the field of architecture е 


most beautiful building in the world. 5 А beai- 
example of the Moslem architecture of ar is the. 
tiful example of the Hindu architecture of India 7 m 
great temple at Madura. The ruins of Angkor, he high 
bodia, and of Borobudur, in Java, show ani 
development that the peoples of these areas "i Orien 
early as the A.D. 800’5. See ARCHITECTURE 
Architecture); Амсков (pictures). 
Science probably developed cailie 
any other part of the world. 'The Babylon the 3 
to measure time and distances probably In tics. Thé 
в.с., and began the early study of mathe ed on 
used two systems of numbers. One system Ms vered d 
twelve, and one on ten. The Chinese disco 


r in Asia than 4 
jans leat Я 


HIGHLIGHTS OF ASIA'S HISTORY 


27 


3000's - 500"; B.C. Great kingdoms 
ond empires such os Babylonia ond Assyria 
П: ~~ grew up іп ће Fertile Crescent, 
"T 


a 


li 


1259-1294 Under 
Kublai Khan, the 
reached Ней Orgetest 
power, rytifig mosfof Asia 
ond pofts of Europe. 


с. 1500 B.C. - A.D. 632 
Founders and leaders of the 
world's great religions lived 
and tought in Asia. 


Confucius 


f Ww га 


1271-1295 Marco 
Polo took back to 
Europe news of 
Asia's riches after 24 
Years in the East. 


a Mohammed jos 

an became a world 
power after defeat- 
ing China and Russia 
in @porate wars. 


1 | 


1096-1291 Cru- 
Jen tried to win 
ê Jerusalem and 
№ Holy Lond from 

conquerors. 


1955 For the first time in history, Asian 
- and African nations met at Bandung, In- 

1500-1650 Portuguese, donesia, to discuss mutual problems. 

Spanish, British, and Dutch 

traders explored and colo- 

nized Asia's coasts, 


3 АЕР k ifferent religions, 
principles of magnetism, and first used the magnetic But the rest of Asia is a patchwork of different religions. 


Ораз for magical purposes. By the 1000's they used 

* compass in navigation. From India came the deci- 
081 system and the so-called “Arabic” numerals used 
toughout the world today. The peoples of Asia also 
many other useful arts and sciences, such 
h m astronomy, and geometry. They were b 

Roli Paper, in printing, and in using gunpow d. 
Sicat "gion. Asia was the first home of each of the wor! s 
Тао} religions. Hinduism, Judaism, Zoroastrianism, 

ES Buddhism, Confucianism, Christianity, and Is- 
Ys All had their beginnings in Asia. Most of the peoples 
Outhwestern Asia are Moslems (followers of Islam). 


including not only the well-known beliefs but also a 
great many small local ones. Buddhism had its origin 
in India. It is now practiced most in Tibet, Japan, 
Ceylon, and parts of southeastern Asia. The Indian 
subcontinent is divided into Hindu India and Moslem 
Pakistan. Islam has penetrated parts of central Asia, 
China, and southeastern Asia. After 1500, with the 
coming of missionaries, Christianity became important. 


History 


Earliest Days. The history of Asia is as old as the 
history of man. The story of how the peoples of Asia 


655 


the 
lows a fixed pattern of rules. The movements are always 
The dancers learn their parts the wa 


face is painted to look as though he 


The Kathakali Dance-Drama is one of the great religious 
dances of India. Here Krishna, a Hindu god, plays the flute for his 
sweetheart, Rodha. Every movement of the dance carefully fol- 


An Indonesian Dancing Girl, right, wears 
an elaborate costume for her dance. Each 
movement and gesture in the dance has its 
own special meaning in the story being told. 


A Golden Image of Buddha, below, taller 
than a man, sits in the White Marble Temple, 
one of the shrines in Bangkok, Thailand. 


Dungan, Pix; Three Lions 


о being is not fully known. In Asia, scientists 
&eovered what they believe are the earliest 
1 ins, such as skulls and bones of the Java 
а the Peking Man. Anthropologists believe 
з may be as much as 500,000 years old. 
believe that the human race originated in 


the home of three areas in which human 


progressed from primitive culture to more 
ted civilization. These three major centers of 
1 development are (1) the Fertile Crescent of the 


stretching from the Persian Gulf to the 
7 Sea; (2) the Indus Valley of northern 
(3) the H:vang Ho and Yangtze valleys of north- 
central China. In these areas, great empires 
and fallen, and civilizations have flourished, 
g their influence over Asia and Europe. See 
N CIVILIZATION. 
pther part of Asia is historically important, not 
se it has provided cultural advances, but because 
ple have often invaded the more civilized areas 
i. This is the steppe region of central Asia. Many 
warlike tribes came from this area and changed 
aquest the histories of China, India, and the Near 


ient Civilizations and Great Religions. The ear- 
of the ancient civilizations of Asia grew up in 
stern part of the Fertile Crescent, in the valley 
Tigris and Euphrates rivers. Here, between 
о and 500 в.с., the Sumerian, Babylonian, 
and Persian empires flourished. Around 
B.C., a high civilization developed in the Indus 
t Valley. An invading Aryan people destroyed this 
tion around 1500 в.с. The Aryans spread 
Ganges Valley. By 500 B.c., these people had 
the literature which became the basis of Hin- 
the native religion of India. The valley of the 
ang Ho River in northern and central China was 
0 hei center of ancient culture. Sometime after 1500 
th Shang dynasty provided China with its first 
it historic civilization. 
he period within about a hundred years on either 
Of 500 в.с. was one of the most eventful in the 
y of the world. During these years, the Hebrew 
ts began spreading the idea of the One God, 
Gautama Buddha began the teachings of 
sm in India, and Confucius preached his ethical 
al doctrines in China. 
n 336 and 323 в.с., Alexander the Great of 
onia conquered Persia and much of India. After 
quest, the Near East remained under Greek and 
man control for more than 500 years. After 
der's empire was broken up, a series of Buddhist 
Id northern India in the late 200’s. The greatest 
è rulers was Asoka. In the Far East, the Chinese 
nasty (202 в.с. to A.D. 220) created an empire 
stretched from the Pamirs to Korea. At that time, 
e in Han China reached Rome through Persia. 
m spread from India to China and reached 
by A.D. 552. 
adic Invasions and the Rise of Islam. In the 
after A.D. 300, waves of nomadic peoples 
Out of central Asia. Ancient civilizations and 
in all parts of Asia fell before the nomadic 
. The Huns of Mongolia took over northern 


RED-LETTER DATES IN ASIA 


с.3000 в.с. Early empires such as the Babylonian began 
about M years of rule in the Near East 

с.2700 в.с. A high civilization developed in the valley 
of the Indus River. 

€.1500 в.с. The сүтә Бы began to rule in China 

T в.с. Aryan civilization began to grow in India. 

с.563 в.с. Buddha was born in India. 

с.551 в.с. Confucius was born in China. 

538 в.с. The Jews returned to Jerusalem from captivity 

336-323 в.с. Alexander the Great conquered all south 
western Asia. 

c.4 or 6 в.с. Christ was born in Palestine. 

A.D. 317 Huns from central Asia conquered northern 


ina. 
484 The Huns invaded India. 
ero Mohammed was born in Arabia. 
1-750 Moslems of the Omayyad dynasty ruled the 
car East. 
1215-1279 Mongols from central Asia conquered China 
1258 Mongol conquerors captured Baghdad. 
1271-1295 Marco Polo traveled in Asia. 
1511 European nations began conquests in Asia. 
1526 Mongols set up the Mogul Empire in India. 
1641 Japan closed its doors to influences from Europe. 
1639-1858 Great Britain conquered India. 
1841-1842 After a war with Great Britain, China opened 
its ports to trade with Western nations. 
1854-1858 The United States foreed Japan to open its 


hs for trade. 

1898 Spain lost the Philippines to the 
the Spanish-American War. 

1904-1905 Japan defeated Russia and took control of 
Russian interests in Manchuria and Korea. 

1911 The Chinese revolted and overthrew the emperor. 

1931 Japan invaded and occupied Manchuria. 

1937 Japan began a full-scale war with China. а 

1941-1945 Japan began World War II in the Pacific 
arca, and ended by losing all its former possessions. 

1945-1954 Sixteen countries of Asia won their inde- 
pendence. 


1946-1954 Е тапсе fought against the Indochinese com- 


munists. А 
1949 Chinese communists won control of the mainland 


United States in 


a. 

1950-1953 United Nations forces defended South Korca 
against communist invaders. 

1954 


Three Asian nations and five other countries set up 
the Southeast Asia Treaty Organization. 

1958 Syria and Egypt merged under the name of the 
United Arab Republic. 


China during the 300's, and then turned west to invade 
Europe. They contributed to the fall of the Roman 
Empire. They also pushed other nomadic peoples into 
Persia and India, and drove many tribes into Europe. 

After the 600’s, with the rise of Islam, Arabs from 
southwestern Asia occupied the Near East and invaded 
Africa and Spain. Later, Turks from central Asia took 
over the Moslem empire. Between 1096 and 1291, 
knights from many European countries joined in a 
series of eight crusades to free Jerusalem from the Mos- 
lems. In 1526, the Mongols invaded India and set up 
the Mogul empire. Meanwhile, China produced 
two great dynasties, the T’ang and the Sung. In the 
Sung period, the Chinese developed paper, printing, 
porcelain, paper money, and gunpowder. 

But fresh barbarian invasions came from the steppe 
lands of central Asia. Between 1215 and 1279, the 
Mongols conquered China, Persia, and parts of Europe. 
Their empire stretched from Korea to the Danube. 
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It was the largest empire ever conquered by the 
sword and bow. The Mongol empire lasted about 100 
years, reaching its greatest importance under Kublai 
Khan (see Кивгл! Kuan; Мохсот. Empire). Ву 1453, 
the Ottoman Turks rose to power in southwestern Asia 
and Islam again threatened Europe. After 1368, the 
Ming dynasty of China gained control over most of the 
mainland of the Far East. 

For Europe, the period of the Crusades and the Mon- 
gol conquest brought Asia closer than it had ever been 
before. Marco Polo visited the court of Kublai Khan 
between 1275 and 1292. 

The Western Conquest of Asia began during the early 
1500's, when the desire for Asia's riches excited all 
Europe. An age of great discovery and colonial expan- 
sion followed. The Portuguese took control of the Indian 
Ocean from the Arabs in 1509. Two years later, they 
seized Malacca and captured the spice trade for Portu- 
gal. In 1557, the Portuguese obtained Macao as a port 
for trade. The Spanish began trading in the Philippine 
Islands around 1565. After 1600, the British and the 
Dutch entered the Asian trade. The Dutch captured 
Java in 1619 and took Malacca from the Portuguese in 
1641 to dominate the East Indies. After the wave of 
adventurers and traders, many Christian missionaries 
came to Asia. Saint Francis Xavier carried Christianity 
to India in 1542 and to Japan in 1549. 

But the peoples of eastern Asia began to fear further 
European conquests. By 1641, the strong Tokugawa 
rulers of Japan forced the Spanish and Portuguese to 
leave their country. Thousands of Christians were killed, 
and the government tried to get rid of Western in- 
fluences in Japan. The Dutch were still allowed to 
trade at Nagasaki once a year. China, under the Man- 
chu dynasty, closed its doors to the West, permitting 
trade only at Canton. However, missionaries were 
admitted to China. The Dutch and British then 
turned their attention to southern and southeastern 
Asia. The British gradually conquered all India, and 
the Dutch developed Indonesia. At about the same 
time, the Russians pushed into Siberia from the west. 

The Age of Imperialism. During the 1800's, the 
nations of Europe and America became steadily stronger. 
China was opened to Western trade after a war with 
Great Britain in 1841 and 1842. An American naval 
officer, Matthew C. Perry, opened Japan to Western 
trade in 1854. The Western powers competed with each 
other to gain trading privileges and colonial rule in 
Asia. Great Britain gained influence in Persia, Tibet 
and southern China. Russia moved into central Asia, 
Mongolia, and Manchuria. The French colonized Indo- 
china. The United States acquired the Philippine 
Islands from Spain after the Spanish-American War. 

The Rise of Asian Nationalism. Slowly the peoples 
of Asia realized that their traditional ways could not 
meet the changing requirements of modern life. A new 
movement of political awakening and reform began to 
sweep Asia in the middle of the 1800’s. Japan in 1868 
revolted against the feudal system. By 1889 it had 
adopted a constitution based on Western models, 
By 1921, under the leadership of Kemal Atatürk, the 
Turks set up a modern parliamentary government 
China, led by Sun Yat-sen, overthrew the Manchu 
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dynasty in 1911. By 1927, Chiang Kai-shek had anion 
China under the Nationalist government. These pole 


ical reforms set up modern countries in Asia, 
The Rise of Japan and World War Il. Of all Ages 
nations, Japan took the lead iıı modernization. Japas'y 


rise as a great power in the Far Fast was extremely rapid. 
In 1895 Japan took Formosa from China. Then, afe 
winning a war with Russia, it took Korea. In toy 
Japanese troops invaded Manchuria, and six years Шет 
began a general conquest of China. From China, Japas 
turned towards southeastern .\sia and began fortifying 
its Pacific island outposts. During these years, Japas 
spread the doctrine of “Asia fo: the Asiatics" and urged 
others to push out the Europeans and Americans. 

After World War II broke out in Europe, Japan sw 
new opportunities for expansion. In 1940, it signed a 
pact with Germany and Italy. On December 7, 104, 
Japan struck the American fleet at Pearl Harber, 
Hawaii, and the Pacific phase of World War И had 
begun. Japanese forces easily occupied southeastem 
Asia and pushed into Burma. But, after four long yeas 
of war, Japan was defeated. Japanese troops were forced 
to leave China. Russia occupied Manchuria and North 
Korea. Allied armies, led by United States foro, 
occupied the Japanese home islands. 

Communism and Democracy. After World War I, 
the political situation in Asia became quite complicated. 
There were two main forces underlying most political 
problems. These were (1) the rise of independent deme 
cratic nations as Western colonialism declined; and 
(2) the rising power of communism. | 

In 1946, the Philippines werc officially granted inde 
pendence by the United States and became a republic 
In 1946, Great Britain gave up its League of Nations 
mandate over Jordan, and France gave up из mandate 
over Syria and Lebanon. India, Pakistan, and Ceylon 
won self-government from Great Britain and became 
members of the British Commonwealth. Burma par 
an independent republic outside the Con Tal 
early in 1948. Great Britain surrendered its тап 
over Palestine and the new state of Israel was d 
claimed in 1948. Israel fought a bitter war with P 
boring Arab states which ended with a truce um 
After four years of war, Indonesia won indepene? 
from The Netherlands in 1949. k- plem 

Communism was the most difficult political ре : 
in Asia. The collapse of Japan's empire 82 ; 
a chance to S udin Fari Islands and s 
North Korea. Between 1945 and 1949, the ]y соъ 
communist forces of Mao ‘Tse-tung gradually C 
quered the entire Chinese mainland. The Nation to 
Chinese government of Chiang Kai-shek was forc 
move to the island of Formosa. м d by Ho 

Late in 1946, Indochinese communists le Ki 
Chi Minh began a long drawn-out war against oe was 
colonial forces. Eight years later, in 1954 pes a 
forced to grant independence to Indochina $ ” i 
sociated states, Cambodia, Laos, and E : 
order to strengthen its position in the war. In thet 
year, France agreed to а truce which gave the 1 
part of Vietnam to the communists. 


South Vietnam 


became a republic in 1955. See INDDGENNA, was the 
The most important war against pim North 
Korean War, which began when comm Tir United 


Koreans invaded South Korea in 1950: 


Хоз came to the defense 


u South Korea, and the 
Usted Nations declared 
фи communist ayeression 
was the cause for ihe war. 
Usder the flag of the 
United Nations. many 
countries sent ps to 
fght at the side of United 
Sates and South Korean 
feces. For the first time in 
the world’s history, troops 
« many nations [ought to 
elorce the decision of an 
intemational organization. 
The truce which ended the 
Korean War in 1953 pre- 
served the independence of 
South Korea. See KOREAN 


War. 

The democracies of the 
ке world did more than 
fght wars to stop com- 
munism. Many persons 
believe the most important 
Seps in fighting commu- 
nism were not political. 
The United States spent 
billions of dollars in de- 
veloping the economic 
wealth and rich potential 
natural resources of the 
countries of Asia. 1 he United Nations set up a technical 
asistance program for backward areas. Dams and power 
Projects, surveys of mineral resources, and studies to 
improve crops and methods of agriculture, all were start- 
ed through these efforts. The Colombo Plan was intro- 
duced in 1950 to increase economic development in 
southern and southeastern Asia. 

Many countries formed regional alliances to protect 
themselves from the spread of communism. Turkey 
pum the North Atlantic Treaty Organization (NATO) 
" 1952. Turkey and Pakistan made a regional alliance 

05% Iran, Iraq, and Great Britain joined the mutual 
RO DTP e ip arse Me ey 
Organization (SEA ing upitheioHt ыныр м 
Pakista ion (: ЕАТО). This organization includes 
pw the Philippines, and Thailand, as well as five 
E. countries, Australia, France, Great Britain, 
uie aland, and the United States. The United States 
E red mutual security treaties with many of the 

mmunist countries of Asia. 

3 soe of Asia have tried to avoid both the 
CE ariete and what they consider Western 
E: in Asia’s affairs. The Arab League, an 

anization of the Arab states of southwestern Asia and 
Els tried to steer a middle course between the 
policy zm ndonesia and Ceylon have also followed this 
qe neutralist nations arranged a conference 

од ine countries of Asia and Africa carly in 1955 
compre problems affecting the two continents. Asa 
Japan geni both Communist China and pro-American 
line nar те invited to join the conference. The twenty- 
tion o represented more than half the total popu- 
of the world (see Вамромо). In 1957, Malaya 


IN ASIA 


NEW FLAGS 


Seventeen Asian countries won independence in 
the first 12 years after World War Il. For color 
illustrations of flags, see the FLAG article. 


MALAYA 


became an independent member of the British Com- 
monwealth. In 1958, the countries of Syria and Egypt 
joined to form the United Arab Republic, with Cairo, 
Egypt, as its capital. 

Related Articles. Sec the separate articles on the coun- 
tries and capitals listed in the table of Countries and 
Colonies of Asia. For the cities and towns of Asia, sec 
the country articles. Sce also the following articles: 


Jous Wiirney HALL 


CHARACTERISTIC ANIMAL LIFE 


Adjutant Dromedary Karakul Reindeer 
Alligator Elephant Leopard Rhinoceros 
Animal (color Flying Lion Sheep 

pictures) Dragon Loris Tailorbird 
Antelope Francolin Mongoose Таріг 
Bear Gavial Myna Tarsier 
Brahman Halcyon Orangutan Tiger 
Bulbul Hamster Panda Tragopan 
Camel Hornbill Pangolin Viper 
Cashmere Horse Peacock Water Buffalo 

Goat Hyena Python Weaverbird 
Cheetah Ibex Red Deer Yak 
Cobra Jungle Fowl 

CHARACTERISTIC PLANT Lire 
Adonis Bo Tree Litchi Ramic 
Ailanthus Casaba Loquat Rose of Sharon 
Alfalfa Citron Lotus Spikenard 
Almond Cyclamen Oleander Tallow Tree 
Apricot Ginkgo Orange Teak — 
Arum Ginseng Peach Tiger Lily 
Asphodel Hollyhock Pistachio Nut Tulip 
Azalea Kudzu Pomegranate Wisteria 
. Betel Kumquat Quince 
СолѕтА WATERS 

Arabian Sea Bay of Bengal Black Sea 
Arctic Ocean Bering Sea Caspian Sea 
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ASIA 

China Sea Mediterranean Sca Persian Gulf 

Indian Occan Okhotsk, Sca of Red Sea 

Japan, Sea of Pacific Ocean Yellow Sea 
History 


A detailed study outline of the articles in Моко Book 
which relate to the history of Asia appears under the 
heading Asia in the History section of the READING AND 
Srupy Gume. See also the following articles оп the 
historic regions of Asia: 


Arabia Chaldea Manchuria Parthia 
Armenia Gilead Merv Phoenicia 
Asia Minor Gobi Mesopotamia Roman 
Assyria Indochina Mongol Empire Empire 
Babylonia Kurdistan Palestine ‘Turkestan 

LEADING Propucts 
Bar Ebony Rice Sugar 
Breadfruit Hemp Rubber Tea 
Coal А а Sapphire Tin 
Coconut Palm langanese Sil Tungsten 
Cotton Millet Soybean Wheat 
Date Petroleum Spice 

PEOPLES 

Ainu G Semite 
Arab Kalmuck Slav 
Aryan Mahratta Tartar 
Bedouin Negrito Turk 
Druses Races of Man 


PHYSICAL FEATURES. 
See DESERT; ISLAND; Lake; MOUNTAIN; River; and 


their lists of Related Articles. 
RELIGIONS 
Buddhists Hindus Taoists 
Christianity Islam Zoroastrians 
Confucius Judaism 
UNCLASSIFIED 
Agriculture (Asia) Pagoda 
Architecture (Oriental) Painting (Oriental 
Christmas (Asia) Civilizations) 
Dancing (Oriental Dance) Pedicab 
Far East | Sculpture 
(color picture, Shelter (In Asia) 

Flags of Asia) Southeast Asia 

Middle East Steppe 
Outline 


1. The Land and Its Resources 


A. Location and Size D. Mountains 
B. Natural Regions E. Rivers and Lakes 
C. Coast Line, Seas, F. Natural Resources 
and Bays G. Climate 
11. The People and Their Work 
A. The People t E. Manufacturing 
B. Races and Tribes F. Exports and Imports 
es wiy ai G. Transportation and 
. Agriculture Communicati 
ш. mM and Cultural Achievements а 
А. Languages C. The Arts E. igi 
B. Education D. Science TOR 
IV. History 
Questions 


Where in Asia are the highest and lowest 
earth's surface? Е E E 


What great religions began in Asia? 
How do Asia's mountains affect the lives of its peoples? 
way do той рор of Asia cat little meat? 
at is the rainiest part of Asia? (2) The driest? 
(3) The hottest? (4) The coldest? uia. 
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What does the term Eurasia mr 


in to some эрде 
How do the pepe of Asia its rivers ae 
What part of Asia has no d: ige to the осеза? 
Why is each of these important in Asia's bastoey 


(1) Kublai Khan? (2) Alexander the Great? (3) Can 
modore Matthew C. Perry? (4) Confucius? 


Books for Very Young Readers 


ANDERSON, PauL. Yong Kee: В 
1959. A happy family tale abo 

AYER, JACQUELINE. Nu Dang and His Kite. Harcourt 
1959. Nu Dang of Thailand searches for his lost bee 

GALLANT, KATHRYN. The Flute Player of Beppu. Coward 
McCann, 1960. Small Sato of Japan finds a flute and» 
friend. 

Martin, Patricia М. The Pointed Brush. Lothrop, 19% 
Chung Yee’s skill in writing saves his family. 

Matsuno, Masako. А Pair of Red (logs. World Publishing 
Co., 1960. A story of a little Japanese girl. 

MERRILL, JEAN. Shan's Lucky ҺА т/е. W. К. Scott, 19% 
Country-bred Shan pits his wits against а wily 
Burmese boatman. 


of Korea. М. R. Son, 
ıt a nine-year-old boy 


Books for Young Readers 


CALDWELL, JOHN C. Let's Visit China. Day, 1959, [ss 
Visit Pakistan. 1960. There are other books by the same 
author on most of the countries of Asia. 

COURLANDER, HAROLD. The Tiger's Whisker, Harcourt, 
1959. Folk tales of Asia and the Pacific. 

Davis, FANNY. Getting to Know Turkey. Coward-McCass, 
1957. 

DrJonc, MEINDERT. The House of Sixty Fathers. Harper, 
1956. A story of China during the Japanese invasie. 

GiDAL, SONIA and Тім. Sons of the Desert. Pantheon, 199% 
Bedouin life illustrated with many photographs. _ 

Gray, ELIZABETH JANET. The Cheerful Heart. Viking, 
1959. A family starts anew in post-war Tokyo. 

Sincn, REGINALD, and Го\умзвеву, ELormt. Gift of the 
Forest. Longmans, 1958. The story of a Hindu bor. 

Sucxsporrr, ARNE. Chendru: The Boy and the Tiger. 
court, 1960. A story of a jungle Indian village. — 

WATSON, SALLY. То Build a Land. Holt, 1957. А moving 
story of a children's village in modern. Israel. 

Weston, CHRISTINE. Ceylon. Scribner, 1960. re 

YasutMA, Taro, and Muxu, Haroyu. The Golden Fe 
prints. World Publishing Co., 1960. A mountain boy 
Japan and his pet fox. 


Books for Older Readers 


BornweLL, Jean. Ring of Fate. Harcourt, 1957. А led 
two young people of the Indian Punjab. 1956. А 
Bow es, CYNTHIA. At Home in India. Harcourt, 79^ 
U.S. ambassador’s daughter writes about ie 
Doorzv, Тномаз A. Deliver Us From Evil. Farrar, 
1956. The Night They Burned the Mountain. es 1958. 
Douctas, WILLIAM О. West of the Indus. Doubleday, 195 
Etuis, Harry B. The Arabs. World Publishing Es ila 
FELDMAN, HERBERT. The Land and People of fo 
Macmillan, 1958. 
HiNTON, HAROLD, and others. Major Governments of An 
Cornell Univ. Press, 1958. 1. Rev: сі. 
Еа Сап. The Land and People of Israet- 
ippincott, 1960. еї. 
о аны KENNETH Scorr. A History of И Я p» 
a Macmillan, 1957. A Short History of the 
rd ed. 1957. Р 9%. 
MEEKER, Open. The Little World of Laos. Scribner, 1 
Mo Manorama. The Land and People of India. 
ippincott, 1960. їйїў. 
Pres NATHANIEL. The Far East: A Modern Be 
Univ. of Michigan Press, 1958. er; 1997. 
Rama Rau, SaxTHA. View to the Southeast. Harpers jy, 
Вы WrLLiAM. The Land and People of 
ippincott, 1958. 90. 
ЖА OLIVER. Japanese. Inn. Random Hove 
This story of a Japanese inn describes sever 
of history in Japan. 


ASIA MINOR is 1 peninsula of western Asia between 
de Black Sea and the Mediterranean Sea. Some people 
эй и Anatolia. The Acgean Sea separates Asia Minor 
fem Greece on the west. On the east, the peninsula 
euends to the upper Euphrates River. Ала Minor is 
de phical name for the region. Turkey occupies 
ш all the land on the peninsula. 

Айа Minor was опе of the first places in the world to 
коопе civilized. It may have been here that man first 
famed the use of iron more than 3,500 years ago. The 
Waite kingdom developed on the peninsula in 1900 
Ec. and the Aegean peoples settled there in about 
me вс. The civilization of ancient Greece had its 
beginnings among the Ionian Greeks of Asia Minor. 
The Romans took possession of western Asia Minor in 
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wy 
Location Map of Asia Minor 


133 B.C., and gained the rest around 50 в.с. The Ro- 
mans ruled wisely, and the peninsula prospered. 
_ Barbarians from central Asia conquered Asia Minor 
_ № the A.D. 200's, and the region began to decline. 
— Arabs attacked its cities in the 600's. The long period 
_ У Turkish control began in 1071. The Crusades and 
the Mongol invasions of the 1200’s and 1300's de- 
Кува most of the remaining civilization. No further 
Measures were taken to govern the area or develop its 
"sources until the Turkish Republic was formed in 
1923. For the recent history of Asia Minor, see TURKEY 
Republic of Turkey). Sypney N. FISHER 
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ASIATIC FLU. See INFLUENZA. 
ASKELON. Sce GEORGE, SAINT. 
ASMARA, az MAHR uh (pop. 131,000), is the capital 
mining and industrial center of Eritrea, a region 
ted with Ethiopia. A 65-mile railroad connects 
Bii. With Massawa, a port on the Red Sea. Several 
"Hmads and highways link Asmara with the other 
tre (owns of Eritrea. On April r, 1941, Allied troops 
Ed Asmara and occupied it throughout World 
ar IT. See also ERITREA. Wor LESLAU 
А. Зее Inp1a (Buddhist Period). 7 
is the We of a cobra found in Egypt. It is also 
as an Egyptian cobra. The hood of this poison- 
as snake lacks the spectacular markings of the Indian 
. The ancient Egyptians worshiped the asp. It is 


The Asp Somers A seci m 
B becomes escited, ond ln 
in heod ond upper body 
see up belore # wann 
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believed that Cleopatra committed suicide by holding 
an asp against her body. Others claim that the snake 
used by Cleopatra was the horned viper, sometimes 
called an asp. Snake charmers often use the Egyptian 
asp in their performances 

Scientific Classification. Asps are in the family Elapidae 
They are genus Naja, species haye. Curromp И. Por 

Sec also CLEOPATRA; COBRA; SNAKE; SNAKE CHARM- 
ING. 

ASPARAGUS, ш PAR uh gus, is a plant that prov ides 
a favorite spring vegetable. The plant has a fcathery top, 
and is shaped like a tiny tree. It has small flowers and 
bright-red berries. The tender shoots, or spears, are the 
part of the plant which is eaten. The male and female 
flowers are borne on different stalks. The female flowers 
develop seeds used in planting. 

Asparagus comes from southern Europe. It was first 
used as a medicine. It was not used as a food until the 
1600's. In the United States, the largest crops grow in 
California, New Jersey, and Illinois. But asparagus may 
be grown in home gardens nearly everywhere 

Growing asparagus is a long and costly process. Seed 
must be sowed in a specially prepared seedbed in carly 
spring. Crowns grow from this seed. They are planted 
the following spring, 18 to 24 inches apart (4 feet apart 
in field culture). The second year after the crowns are 
planted, there is a short harvest of three to four weeks. 
The following year and each year after, there is a full 
harvest of six to eight weeks. A planting will yield for 


Bunches of Asparagus oppeor on the market early every 
spring. The spears ore harvested when they are 6 to 8 inches tall. 


This hardy vegetable grows in proctically oll ports of the world. 
J. Horace МеРайата 


i Brownell; U.S. Forest Service 
Aspen Leaves, above, are light green in color and have 
saw-toothed edges. The bark, below, is greenish-white, fading 
to ashy-gray with age. 


15 to 20 years. Growers sometimes produce white 
asparagus by piling soil high over a row during the 
cutting season, and cutting the asparagus before the 
shoots grow out. 

Asparagus beetles are always present and may destroy 
many plants. Growers control them by dusting with 
powder containing rotenone. Asparagus rust once was a 
serious disease. Growers now use varietie: 
that resist the disease. 


Scientific Classification. 


3 of asparagus 


Asparagus belongs to the 
family Liliacea. The common garden variety is genus 


Asparagus, species officinalis. LEE A. Somers 

See also PLant (color picture, Some Members of the 
Lily Family); VEGETABLE (Planting Table for Vegeta- 
bles). 

ASPASIA, as PAY shih uh (4702-410 B.C.), was the 
most celebrated woman of ancient Greece. She was born 
at Miletus, in Ionia. About 460 B.C., she became the 
wife of Pericles. But their marriage was not regarded 
as legal because the laws of Athens did not allow a citi- 
Zen to marry a woman of foreign birth. Her wit, beauty, 
and intelligence made Aspasia a worthy companion of 
the talented Pericles. Their home became the meeting 


place of the most learned and distinguished men of 
Athens. See also PERICLES. 
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ASPEN is the name of a 
of which are common in Can 
These trees fill in rapidly on ! 
nish a light shade for young 
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breath of wind. This suggests t opular name $ 
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looks like it but has соагзет- 
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Scientific Classification. As; are members of the 


willow family, Salicaceae. The in quaking (t 

bling) aspen is classified as ge Populus, species trom 
loides; the bigtooth aspen, / тайа. Europem 
aspen is P. tremula. THEODORE W, Basat 


See also Lear (picture, Kinds of Leaves); Portas 
Tree (picture, Tree Shapes) 

ASPEN, Colo. (pop. 1,101). once a prosperous silver 
mining center, is now a year-round mountain resort 
It lies on the Roaring Fork River i - 
Colorado, at an altitude of 7.930 feet. For location, = 
Соговлро (color map). It is one of the most popular 
ski centers in the West, and has the world's longest 
chair lift. The lift carries skiers to the top of Aspen 
Mountain, and on to the top of Ajax Hill, 11,300 feet 
up in the Rocky Mountains. The Aspen Institute к 
Humanistic Studies conducts an annual summer festival 
at which scholars, artists, and musicians give lectures 
and concerts. Farmers in the region raise ее 

in, and potatoes. Нлког» Н. Dowis 
ASPHALT, AS шо, is a mineral substance — 
a wide variety of engineering апа industrial uses hs. 
used to pave streets, highways, апа адасу ша pe 
roofing, waterproofing, and insulating materials; 


in west-central 


inidad, i 1 ndes 
Pitch Lake lies on the island of Trinidad, ие Wes! 
It is believed to contain 6,000,000 tons of asphalt. 


Manning. Ра 


eservoirs; and for the facing on 

alt also is a valuable ingredient 
rnishes. 

cementlike material found in 

It is separated from the petro- 
sses that also yield gasoline, kero- 

е petroleum products. By vary- 
ses, different kinds of asphalt may 
ky liquids to heavy, brittle solids, 
nd occasionally in pits or lakes, 
1 per cent of the asphalt used in 
le United States vatural asphalt. One of the best- 
Keown beds is Pit Lake on the island of Trinidad in 
Be West Indies Federation. Sir Walter Raleigh dis- 
gered this 114- bed in 1595. 

One of the world's largest deposits of asphalt is Lake 
Gianoco in Venezuela. Uintaite, or gilsonite, is a solid 
fem of asphalt found in Utah and Colorado. 

Paving with Asphalt. The paving of streets, high- 
ways, and airports constitutes the major use of asphalt. 
About four fifths of the paved roads in this country have 
Ephalt surfaces. Black top is the common name applied 
many types of asphalt paving. 

Asphalt pavements are prepared in many ways, but 
asphalt is never used alone. In most instances, the 
asphalt is mixed with crushed stone, slag, or gravel 
aggregates, well graded in size from coarse to fine. The 
(Gare particles usually are not more than $ of an inch 
in size, and the fine particles may be finely ground 
mineral dust. Usually, only about 5 to 10 per cent of 
aphalt is used in the paving mix. 

Paving Mixes may be prepared hot, or at normal or 
Slightly above normal temperatures. Hot mixes are pre- 
pared with a semisolid grade of asphalt known as asphalt 
tment, which must be heated to about 225°F. to 275 F. 
0 reach a liquid consistency. Rotating paddles then 
mix the asphalt with aggregates heated to slightly 
higher temperatures. Cold mixes may be prepared by 
ising a liquid grade of asphalt. Sometimes the aggre- 
fates are warmed, but to a lower temperature than that 
wed for hot mixes. A special spreading machine may 
be used to spread the paving mix onto the prepared sur- 
face, or a road grader may deposit and spread it to à 
Wiform grade. Then a roller is run over the road to 
make it smooth and hard. 

Roads that do not have heavy traffic are sometimes 
Paved by another, more economical method. First а 
thin coat of asphalt is sprayed on the roadway. The sur- 

© is then covered with stone slag or gravel chips 
which are rolled into the asphalt. Jons M. Gruverrit 
P See also Roaps anp Hicuways (picture, Black-Top 

avement Being Laid on a State Highway). 
Moon, ASS foh dehl, is a hardy plant native to 
E fe iterranean regions. It has pale yellow, trumpet- 
aped flowers that grow in loose clusters. Asphodels 
d үе thick, fleshy roots. The long, thin leaves grows 
lumps, much like the leaves of the daffodil (see 
AFFODIL). 

In Greek mythology, the asphodel is the flower of 
E Homer speaks of the asphodel meadows of 
EC The Greeks believed asphodels covered с 
Beda: the region of the dead. Alexander Pope. ш 

ion of Homer's Odyssey, kept the same idea: 
And rest at last where souls unbodied dwell, 
In ever-flowing meads of asphodel. 
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ASPIDISTRA 


But the poets then called the daffodil the asphodel 
Scientific Clessificetien. The auphodel belongs to the 


lily family, Lifiacrar. И is classified аз genus Aptos 
species lutea IBN 
ASPHYXIATION, аз (x A7 stun, ва 
unconsciousness caused by a lack of oxygen in the 
blood. Blood circulating thr h the body normally 


picks up oxygen in the lungs It carries the oxygen to 


tissue cells in all parts of the body, including 
the brain. All cells must have a steady supply of oxygen 
in order to live. When breathing stops the blood can- 
not pick up oxygen in the lungs, and the cells fail to 
get the needed oxygen If the condition lasts long, it 
may cause death 

Asphyxiation is commonly caused by drowning. It 
also result from severe choking, gas poisoning 
The first symptoms of asphyxiation 
The victim's face becomes 


may 
or electric shock 
are dizziness and nausea. 
flushed, and he finds it hard to breathe. He quickly 
loses consciousness and stops breathing 

Victims should be given artific ial respiration at once 
(see First Ain). A doctor may use an inhalator to give 
the victim oxygen. 

ASPIDISTRA, As pih DIHS truh, is a plant native to 
the Orient, but widely cultivated as a house plant 
Because it grows under adverse conditions, it is also 
known as iron plant and barroom plant. It has numerous 
long, glossy leaves. In some plants the leaves are solid 
green. In others they may be striped with white or 
spotted with yellow. Aspidistras bear purplish-brown 
flowers at the base. 

Scientific Classification. 
the lily family, Liliaceae. It is genus 
elatior. 


Besjaww F. Милла 


The aspidistra belongs tc 
Aspidistra, species 


Loum PYENSON 


The Leaves of the Aspidistra, o popular plont, ore often 
used in making flower arrangements and bouquet. 


Singer Photo 


ASPIRIN 


ASPIRIN, AS puh rin, is the common name for acetyl- 
salicylic acid, CH3COsC;H4CO:H. It is a crystalline, 
odorless powder with a bitter taste, and is used to relieve 
pain and reduce fever. It is a by-product of coal tar. Its 
name comes from spirea, a plant that yields salicylic 
acid, The willow tree also produces this acid. The leaves 
and bark of willows were used by ancient Romans, 
Hottentots of Africa, and North American Indians as a 
medicine for pain and fever. 

German chemists first made acetylsalicylic acid in 
1853, but its usefulness was not recognized until 1899. 
It was developed at the Bayer chemical laboratories at 
Düsseldorf, and it was then named aspirin. People use 
more than 11,000,000 pounds of aspirin every year in 
the United States. Aspirin is one of the safest drugs, but 
some persons are made ill by its use. 

See also ANALGESIC; SALICYLIC ACID. 

ASQUITH, AS ‘with, HERBERT HENRY (1852-1928), 
EARL or OXFORD AND AsQurrH, a British statesman, 
served as Prime Minister of Great Britain from 1908 to 
1916. His ministry was significant for the Old Age Pen- 
sion Act (1908), the National Insurance Act (1911), and 
the Parliament Act (1911), which restricted the power 
of the House of Lords. The operation of his Irish Home 
Rule Bill, passed in 1914, was suspended by World 
War I. 

Asquith was replaced by David Lloyd George as 
Prime Minister in 1916. The breach between them was 
an important factor in the postwar decline of the Liberal 
party (see LLOYD GEORGE, Рлутр). Asquith was born at 
Morley, Yorkshire. He studied at Balliol College, Ox- 
ford, and became a prominent lawyer before he entered 
politics. In 1925 he became the Earl of Oxford and 
Asquith. 

See also LIBERAL Party, 

ASS. See Donkey. 

ASSAM, uh SAM, is a state in India located between 
Bengal, Burma, and the Himalaya Mountains. For loca- 
tion, see INDIA (color map). The state has an area of 
84,924 square miles, or about that of Iowa. The popula- 
tion of Assam is 9,604,000. Shillong is the capital. 

The mountains of Assam are in a region that claims 
the world’s heaviest average rainfall. Rainfall ranges 
from 200 to 600 inches a year, and most of it occurs in 
the summer. One year a record 805 inches fell at Cherra- 
punji village. Most of the land is jungle, with many hills 
and mountains. Many wild animals, including leopards 
and tigers, live in the jungle. The area’s products in- 
clude elephant tusks, rhinoceros horns, and teakwood. 

Most of the flat lands or hill slopes where the people 
live are in the narrow valley of the Brahmaputra River. 
The valley has a railway and there are steamers on the 
river. About nine people out of ten are rice farmers. Over 
half the population are Hindus, but there are many 
Moslems and a few Christians. The primitive tribes in 
the mountains have no formal religion. They are wan- 
derers. They burn down the forests to clear land for 
farming, and raise corn, millet, and rice. 

Tea is the chief export of Assam. About 290,000,000 
pounds are grown every year on more than 1,000 tea 
plantations. Jute is grown in swampy lands. There is an 
oil field and some low grade coal. ROBERT І. CRANE 

See also BRAHMAPUTRA River; STILWELL ROAD. 
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ASSASSINATION, wh sas uh NAY shun, is the murder 


of a person who holds a position of public importance 
Ordinarily, assassinations are committed for one or us 
of three reasons: to gain revenge. to earn a reward, огу 
remove a political enemy from office. The assassination 
of a ruler has often been applauded. Brutus, one of the 


assassins of Julius Caesar, was à hero to many Romans 
The assassination of the mad emperor Caligula was 
hailed with joy throughout the Roman Empire. 


The assassination of Archduke Ferdinand of Austria, 
in 1914, was one cause of Worid War I. The series of 
assassinations committed by the Black Dragon Society 


in Japan during the 1930’s threw control of the govem- 
ment into the hands of the Japanese army. Three presi- 
dents of the United States have been assassinated 
Lincoln in 1865, Garfield in 1881, and McKinley in 1901 
Many anarchists have advocated assassination as a 
means of achieving their goals. 

The word assassination comes from assassins or hash- 
shashin (hemp-eaters), a band of Moslems in Persia and 
Asia Minor in the 1100’s. They smoked a drug called 


hashish, which is made from the hemp plant, and mur 
dered their enemies under its influence. Fren E. Iu 

ASSAULT, uh SAWLT, AND BATTERY is a legal 
term that involves a physical threat and act. An act of 
assault puts the victim in fear of bodily harm. Spoken 


threats are not assaults, becausc there must be some 


м, 
МАТА S 
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If You Strike and Miss, It Is Assault —8UT—If You Strike end 
Hit, It Is Assault and Battery. 


physical act. Raising a club or drawing back a м s 
assault, even if no actual blow follows. One who al 
а gun at a crowd of people may be found guilty e 
sault against every person in the crowd. Battery n d 
to the actual blow, or other physical injury. T e 

offenses usually occur together and are usually рш non 
as one. No assault results if one has a right to ears ly 
inflict bodily harm. For example, a person can pe 
remove an intruder from his home with whatever 

is necessary. 

Parents may use force in punishing 00 
become Pu of assault and battery if they pe 
roughly. Assault and battery are crimes punis а or 
fine or imprisonment. The offender may also ue е. INBAU 
damages by his victim. d » : 

ASSAYING, uh SAT ing, is the process that det 
the amount of one ог more metals containe whether 
samples, ingots, or alloys. Assaying tests i his мау, 
mineral beds are worth the cost of mining. "de an 
too, ingots of precious metals intended for LEE can be 
jewelry-making can be tested for purity. А din The 
studied and their formulas learned by pop ня 
method of assaying used depends on the kin methods 
tested. But the two general types of assaying 
are the dry, or fire, process, and the wet process. 


children. But they 


FRE 


Dry Process. In this method, the sample is melted to 
wparate the met ils it contains. The assayer who tests 
a sample for gold and silver first grinds it fine, then 
mixes it with lead « ‚хе and other substances. This mix- 
wre is then put into a crucible of fire clay about as large 
ва tumbler, and set inside a furnace to be melted. As 
the lead container! in the lead oxide melts, it picks up 
the gold and silver in the mixture and carries them to 
the bottom of the crucible. The impurities in the sample 


and the other materials added to the mixture form a 
layer of slag. When the slag hardens, it can be removed 
and discarded. The remaining alloy of lead, gold, and 
silver is placed in а porous cup pressed from moistened 
bone ash and called a cupel. Cup and contents are 
placed in the furnace, where the mixture again melts. 


The lead turns to !ead oxide, which is removed mainly 
by being absorbed in the walls of the cup. The gold and 
silver remain in the cupel as a mixture called dore metal. 
This mixture is weighed, then the silver is separated 
fom the gold by being dissolved with nitric acid. The 
gold is then weighed separately. The weight of the silver 
equals the difference in weight between the dore metal 
and the gold. 

Wet Process. Assayers use certain chemicals to dis- 


solve the metals contained in the ore or alloy. The 
amounts of metals are then determined by weighing the 
compounds which they have formed with the added 


chemicals, In some tests, the metals can be extracted 
from these chernical compounds and then weighed in 
pure form. Anothe wet assaying method involves meas- 
uring the quantity of some agent that reacts with the 


chemical dissolved out of the ore or alloy. 
Assay Office is a laboratory where assaying is per- 
formed. Many mining and metallurgical companies 


maintain assay offices. In the United States, the Bureau 
of the Mint operates an assay office at New York City 
which assays and purchases gold and silver bullion. 
Canada maintains a similar bureau under the super- 
vision of the Royal Mint. A; Ez ADAM 
See also ALLOY 
_ ASSEMBLIES OF GOD, GENERAL COUNCIL OF THE, 
is the name of a Protestant denomination which makes 
up the largest Pentecostal body in the United States. In 
doctrines, the denomination basically follows the pat- 
tem of the Methodist Church. It emphasizes the fall and 
redemption of mankind, divine healing, and the second 
coming of Jesus Christ. Like other Pentecostal groups, 
"stresses baptism in the Holy Ghost accompanied by 
the gift of tongues, like that given on the first Pentecost 
cts 2: 4). The organization is missionary and evan- 
gical in spirit and practice. It has spread its work 
throughout the United States and its territories and to 
KU, crie throughout the world. ' 
iir i S Assemblies of God was organized at a convention 
A Springs, Ark. in 1914. The organization based 
teri оп а combination of Congregational and Presby- 
te m principles. It adopted a constitution that guaran- 
d local congregations freedom to choose their own 
pum and manage local affairs. The convention also 
Cognized the Bible as the source for faith and practice. 
ior denomination adopted a statement of truth in 
NM For membership in the United States, see RELI 
v. (table). J. ROswELL FLOWER 
ASSEMBLY. See Висте CALL. 
SEMBLY is the name often given to the lower of two 


ASSIGNMENT 


houses of a state legislature. The entire state legislature 
is frequently called the general assembly of the state. 

Right of assembly means the right of groups to gather 
peaceably for discussion and to petition the govern- 
ment. This right, one of the most cherished rights of 
free peoples, is guaranteed by the United States Con- 
stitution. 

See also LEGISLATURE. 

ASSEMBLY LINE is a grouping of workers together 
with the machines, tools, and parts necessary to manu- 
facture a finished product. Conveyer belts are used in 
the simplest type of assembly line, such as that in an 
automobile plant (see CONVEYER Вил). The belt car- 
ries the different parts of the product past various “sta- 
tions” at a regular speed. At each station, a worker 
performs a particular task, such as adding, tightening, 
or inspecting a part. This assembling process continues 
until the product has been completed and is ready for 
final inspection. 

Assembly-line production is made possible by inter- 
changeable parts. At every station, each worker has a 
supply of identical parts. It makes no difference which 
part he adds to the product being assembled, because 
each part will fit where it is designed to fit. This makes 
it possible for unskilled workers to help build even the 
most complex machinery. In some plants, machines do 
the assembling (see AUTOMATION). 

See also AUTOMOBILE (Assembly-Line Production; 
Assembling); Mass PRODUCTION. 

ASSESSMENT values property or income being sub- 
jected to taxation. Administrative assessment handles the 
various taxes on property. A public official assesses the 
property, computes and levies the taxes on it, and 
sends a bill to the property owner. Self-assessment deter- 
mines the amount of federal income, gift, and estate 
taxes. The taxpayer computes the value of his property 
or income and the amount of taxes due on it. The fed- 
eral government assists him, and later verifies his self- 
assessment. Intermediate assessment handles old-age, sales, 
unemployment, gasoline, tobacco, and other excise 
taxes. A third party, usually a merchant, manufacturer, 
or employer, assesses the tax. He collects the tax from 
his customers or employees and forwards it to the 
government. CHARLES J. GAA 

ASSESSOR, uh SES ur, is a city, county, or township 
officer who lists property and places a value on it, for 
purposes of taxation. The list must contain the name 
of the owner and the kind and value of his property. 
Real property, such as land and buildings, and personal 
property, such as furniture and jewelry, are listed sepa- 
rately. A board of review goes over the list. If this 
board approves the list, it is passed along to the tax col- 
lector. Assessors may be elected by the voters, or ap- 

ointed by the board of assessors. Н. Е. ALDERFER 

ASSIGNMENT is the legal term for the transfer of 
rights to property or money from one person to another. 
The person who makes the transfer is the assignor. The 
assignee receives the right to possession of the property. 
People usually make assignments in writing. Certain 
rights in property may also be assigned. A person may 
assign property that he expects to own, as well as that 
which he already owns. See also LOAN Company; 
PROPERTY. WILLIAM TUCKER DEAN 
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ASSIMILATION 


ASSIMILATION, ил stat uh LAY shun, is the process by 
which foods are changed into living tissues. The cells 
of man and animals are able to change food materials 
into living tissue so that growth and constant repair of 
the body are possible. Assimilation begins with the diges- 
tion of food, and is completed in the cells. Digested food 
is absorbed into the blood stream. Circulating blood 
carries it to all parts of the body, where assimilation by 
the cells takes place. Because muscles and all soft tissues 
are being constantly repaired, they are well supplied 
with blood vessels carrying food materials. See also 
ABSORPTION; CELL; DIGESTION. ANDREW Conway Ivy 

ASSINIBOIA, uh гу uh BOY uh, was the district the 
Hudson’s Bay Company deeded in 1811 to Lord Sel- 
kirk, a Scot who colonized the area. It was the begin- 
ning of the modern Canadian province of Manitoba. 
It covers what are now adjoining portions of the Ca- 
nadian provinces of Manitoba and Ontario and the 
American states of Minnesota and North Dakota. The 
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UNITED STATES 


Assiniboia Became Part of Saskatchewan. 


states were cut off in 1818, when the 49th parallel be- 
came the international boundary. The district of Assini- 
boia ceased to exist when the province of Manitoba 
was set up in 1870. 

Another district of Assiniboia was one of four dis- 
tricts carved out of the Canadian Northwest Territories 
in 1882. It disappeared when the provinces of Sas- 
katchewan and Alberta were organized in 1905. This 
district covered nearly 90,000 square miles, including 
most of the present Saskatchewan south of the city of 
Saskatoon. 

See also SELKIRK, EARL OF. 

ASSINIBOIN, uh SIN ih boyn, INDIANS were a large 
Plains tribe that lived in northeastern Montana and 
nearby areas of Canada. The name in the Chippewa 
language means *one who cooks by the use of stones.” 

The Assiniboin were а poor people. They owned few 
horses, so many families transported their meager pos- 
Sessions on drags called travois, pulled by dogs (see 
Travors). These Indians killed buffalo by patiently 
and skillfully luring them to destruction over steep 
cliffs. The Assiniboin lived in tepees made of buffalo 
hide. Their clothing of animal skins was decorated with 
designs in paint, porcupine quills, or glass beads. The 
sun dance was their great religious ceremony. 

The Assiniboin were related to the Sioux, but sepa- 


rated from them before 1700 and became allies of the 


Cree. They went westward from the forested country 
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near the Great Lakes onto the plains between Ра 
Missouri and Saskatchewan rivers. Т hey moved around 
the plains a great deal, hunting and trading, and were 
often attacked by surrounding tribes. The Assiniboin 
eventually became deadly enemies of 
Sioux allies. 

The Assiniboin now live on ihe Fort Peck and Fort 
Belknap reservations in Montana and on several Cana- 
dian Indian reserves. Јонх С. Ewas 

ASSINIBOINE, MOUNT. Sce MOUNT Asınmowr 

ASSINIBOINE, uh SIN uh boys, RIVER is the largest 
stream that flows into the Red River of the North in 
Canada. The Assiniboine rises in the eastern part of 
Saskatchewan province and flows southward for 200 
miles until it joins the Qu’Appelle River, The Assini- 
boine flows into the Red River of the North near Winni- 
peg. The most important branch of the Assiniboine 
is the Souris River, which rises in the southeast comer 
of Saskatchewan and meets the Assiniboine down- 
stream from Brandon, Manitoba. The Assiniboine River 
and its branches drain an area of 52,600 square miles. 
This region includes some of the richest grainland in 
Canada. 

See also Rep River or THE NORTH. 

ASSISI, FRANCIS OF. See FRANCIS OF Assist, SAINT. 

ASSIUT. See Asvór. 

ASSOCIATED PRESS, or АР, is one of the world’s 
largest news-gathering services and one of the two lead- 


their former 


LOYAL DURAND, Jt. 


ing news services in the United States, The other is 
United Press International. 
The Associated Press is a cooperative and nonprofit 


organization. In the United States, about 3,700 news 
papers and radio and television stations receive AP 
news. In addition, AP news and pictures are used by 
more than 4,100 newspapers, periodicals, and broad- 
casting stations in more than 75 foreign countries. 
AP maintains more than 100 news bureaus in the 
United States and over 50 abroad. AP sends news 0 
members and subscribers by automatic teletype ma 
chines, by wireless, and by radioteletype. The main 
office of AP is in New York City. The Associated Pres 
also operates AP Newsfeatures and AP Wirephoto. New 
photographs are sent by wire, radio, and facsimile. 
The first Associated Press was established in Bi 
York in 1848. The present corporation was forme Аз 
1900. In the early days, much foreign news cover i 
was obtained through exchange arrangements M 
foreign news services such as Reuters in London d 
though exchange agreements are still maintained, T 
own bureaus and correspondents now gather E 
news independently. Headquarters are at 50 Rocke 


Plaza, New York 20, N.Y. mh Sedi 

See also Newspaper (News-Gathering Serv 
News Service. h 
and the 


ASSOCIATION. See TRADE ASSOCIATION, ane "e 
various associations listed in THE WORLD pes 
CYCLOPEDIA under the key word in the name. Exa 
AUTOMOBILE ASSOCIATION, AMERICAN. ts 0 

ASSOCIATION, LAW OF, is onc of many a 0 
explain how learning takes place. Psychologis AS 
believe that a baby has no mind at birth often “baby's 
principle of association to explain how the anize 
Scattered experiences or impressions become о опа 
into a mind. According to the principle of assoc! of ех 
person’s mind and habits are built up from bits 


e. These bits are held together in several ways. 
for example, if two impressions are received at the 
ume time, they will be connected or associated. 

nents with animals seemed to show that these 
For example, Ivan Pavlov, a 
Russian scientist, tried the experiment of ringing a bell 
mery time food was given to a dog. In the next phase 
he rang the bell, but did not give 
ie dog any food. The dog's saliva flowed freely, and 
be acted just as if he had enjoyed a meal. This seemed 
» prove that “impressions received at the same time 
become associated." Associationist psychology devel- 
oped the idea that the connections" among impressions 
were the result of real connections between nerves. 
These connections formed “paths” over which an im- 
pesion made its way to the central nervous system. 
\sociationist psychologists also developed the law of 
diect, which says that a “nerve path” is strengthened 
whenever an impression traveling over it results in an 
at that turns out to be pleasant. These psychologists 
believe that unpleasant results are supposed to weaken 
or block a "nerve 

Few psychologists now accept this view completely. 
Noone doubts that association does take place. But this 
isnot enough to explain many kinds of learning and 
behavior. Followers of organismic and Gestalt psychol- 
ogy say that a creature acts as a whole, and not as а 
юир of originally disconnected parts. Many experi- 
ments on animals support their view. For example, an 
ape was taught to open a puzzle box with its left hand. 
This hand was then strapped to its side. The ape at once 
opened the box with its right hand. Clearly something 
more than *nerve paths" went into this learning. The 
ape had “caught on.” He saw into what he had to do 
lo open the box. 

In education, associationist psychology emphasizes 
drill and the use of rewards and punishments. Most 
psychologists say that these have their place, but that 
asociationists put too much stress on them and not 
tough on the development of insight and understand- 
mg within the individual. RAYMOND Н. WHEELER 

See also LEARNING; PSYCHOLOGY. 

ASSOCIATION FOOTBALL. Sce SOCCER. 

ASSOCIATION OF AMERICAN RAILROADS. Sce 

AILROADS, ASSOCIATION OF AMERICAN. 

к CATION ОЕ COLLEGIATE ALUMNAE. See 

ASS са са or UNIVERSITY WOMEN. 

TION OF COMMERCE. See CHAMBER OF 

‘OMMERCE, 

ASSOUAN. See AswAn. 
ртов, FEAST OF THE, is a Roman сше 
Der ds um on August 15. It is in memory of the ay 
and the irgin Mary was taken to heaven by eon 
50%, epo Гре feast was first celebrated in the 
at of Cin ү XII proclaimed the д ү 

чейин Yolic doctrine in 1950. It is not observed Dy 

Hs churches 
T Asumumption is a favorite subject in religious s 
other ds by Titian is now in Venice. pana 
0 al The on the same subject in the Сай е i 
Û in the м € painting of the Assumption by Ru = 
Virgin 4 edral at Antwerp, Belgium. It shows the 
tomb ig i mg to heaven with the angels. A 

num OW, and around it several of the Apostles ап 

er of women are standing. The Virgin m the 


$ were sou! 


«f the experiment, 


ath.” 


an 


Assumption of the Virgin by the Italian Renaissance artist 
Titian shows in rich color the Virgin Mary's ascent to heaven. 


canvas of Perugino, in Florence, is one of that artist's 
most lovely portraits. This painting has four saints in 
the foreground. o 

Another beautiful painting is that by Murillo in the 
Hermitage Museum in Leningrad. In this, the Virgin 
floats upward on a cloud, attended by bands of cherubs. 
An example of frescoes picturing the ascent of the Vir- 
gin is the work of Correggio in the Cathedral of Parma, 
Italy. ALBERT Е. АУЕХ and FULTON J: SHEEN 
ASSUMPTION COLLEGE is a Roman Catholic liberal 
arts school in Worcester, Mass. The day college is for 
men only, but the evening college and graduate school 
admit both men and women. Courses featured by the 
college include foreign affairs, modern languages, and 

re-medical and teacher training. The Assumptionist 
Fathers founded the college in 1904. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). Armann Н. Drsaurets 

ASSUMPTION UNIVERSITY OF WINDSOR is a Ro- 
man Catholic school in Windsor, Ont. It includes Essex 
College (science), University College (a college of arts), 
Holy Names College (for women), Holy Redeemer 
College (a seminary for men), and Canterbury (Anglican 
liberal arts). The school was founded in 1857. For en- 
'ANADA (Education [table]). 


rollment, see C 
ASSURBANIPAL. See ASHURBANIPAL. 
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ASSYRIA 


Courtesy of The Metropolitan Museum of 
Art, Gift of John D. Rockefeller, Jr., 1932 


A Winged Bull, sculptured in stone, stood in front of the Assyr- 
ian palace of Ashurnasipal Il, It was supposed to ward off evil, 


ASSYRIA, uh SIHR ih uh, was an ancient country on 
the upper Tigris River in Mesopotamia. It covered 
roughly the northern part of present-day Iraq. Its 
civilization was similar in many ways to that of ancient 
Babylonia, its neighbor to the south. 

The Assyrians have been called “the Romans of 
Asia.” Like the Romans, they were great conquerors. 
They won their victories in the Roman way, by superb 
organization, weapons, and equipment. 


The Land 


Assyria was a land of rolling hills. The Tigris River 
and the small streams that fed it kept the valleys fertile. 
To the north rose the steep Armenian Mountains, On 
the east were the Zagros Mountains and the high hills 
of Iran. These mountainous lands did not attract the 
Assyrians much. But the lands to the south and west 
were better than their own. The rich lands of Babylonia 
and the fertile plains of western Mesopotamia and Syria 
lay open to the Assyrian conquerors. Assyria had a better 
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natural climate for agriculture than Babylonia. It ма 
cooler, and the rainfall was heavier. But irrigation was 


easy on the Babylonian plain and very hard in the 
Assyrian hills. Once started оп the path of conquest, 
the Assyrians took much mor: than the fertile (ans 


land next to them. The Assyrian Empire came to in- 
clude mining land, forest land, and many other kinds 
of land. But Assyria itself remained a farming country 
Ancient Assyria also had plenty of good building stone, 
some timber, and a few minerals. 


The People 
There were men in Assyria слег than any that are 
known to have been in Babylonia. Settlers of an шь 
known race built small villages and lived in communi- 
ties with some kind of tribal life. Bits of broken pot 


tery, stone tools, and the foundations of crude houses 
show that there were people in Assyria in the New Stone 
Age, 6,000 to 7,000 years ago. Archaeologists can trace 
the changes in style of pottery and tell of the coming of 
new people into Assyria. They can describe the slow 
advance of civilization. But these early peoples left no 
written records and no one knows much about their 
history. 

Semitic groups pushed into Assyria before 3000 B.C., 
and so did people from the nearby Sumerian plain. But 
the Assyrians of historic times were a mixture of a great 
many races. When writers call them a Semitic people 
they have in mind the language rather than the race of 
the Assyrians. 


Way of Life 
The people of ancient Assyria fell into four gu 
the patricians, or ruling class; the craftsmen, or po 
sional workers; the common people; and the slaves, who 


were foreign captives. Governors, chief priests, " 
generals were chosen from the ruling class. As un ош 4 
try grew, the few wealthy families could not аг 
enough people to hold all the high positions. Very $ 

cessful soldiers or administrators therefore Me: r 
moted by the king into the ruling class, ang ST 
families became patricians. The craftsmen include 


к. 
Assyria, т the 800° B.C., Ruled the Area in Bled А 
Be ^ 


" 


Mediterranean 


dose who had special knowledge or skill. Bankers and 
jokers, carpenters and writers, were all craftsmen. Chil- 
den usually took the profession of their fathers, but 
there was also an pprentice system. Each profession 
was organized as a kind of society or guild, and lived in 
a special section of the city. The guilds helped the king 
wtonly to control industry but also to collect the taxes. 
Thus ancient Assyri: was in many ways like the corpo- 
nie state which Benito Mussolini tried to establish in 
modern Italy. The state needed the common people as 
widiers. The lucky ones were in the standing army. 
The remainder did fnrm labor on the lands of the patri- 
dans or went as colonists to newly conquered lands 
whose people had been enslaved or killed. The com- 
mon people were so necessary in time of war that those 
who could not scrape together a living in peacetime 
were often kept alive by public charity. The slaves were 
not people to the Assyrians, but property. However, the 
daves could have personal belongings, and a few of 
them gained wealth and importance. 

Little is known about the life of women and children 
in ancient Assyria. Women seem to have held a very 
lowly position. Men of the ruling class were allowed as 
many wives as they chose, but most other Assyrians 
had only one wife cach. This may have been a matter 
of what they could afford, rather than of custom or es- 
tablished law. 

language and Literature. The Assyrians spoke a 
Semitic language. They probably learned to write soon 
alter 3000 B.c, They got their writing system from the 
Babylonians. They used wedge-shaped cuneiform sym- 
bols and clay tablets as the Babylonians did. But they 
added something of their own—they invented an im- 
portant kind of literaiure. They began to keep a record 
of great deeds and events. If Babylonia ever had such 
historical records, they have not been found. 

The Assyrians stored clay tablets in great libraries. 
One of these, the library of Ashurbanipal, was discovered 
at Nineveh in the late 1800's. Between twenty and 
thirty thousand tablets were discovered. They deal with 
Many subjects, including religion, literature, medicine, 
and history, They were kept on shelves and carefully 


An Artist's Reconstruction of Ashurnasirpal Il’s Palace at Nimrud Shows the Splendor 
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indexed by the Assyrian librarians, These tablets are 
now in the British Museum. 

The Assyrians also wrote a code of laws. This code 
goes back to about 1400 в.с. Parts of it were probably 
copied from the famous Babylonian Code of Ham- 
murabi. But there are many differences. 

By 700 B.C., most of the writing in Assyria was in 
Aramaic, which was an alphabetical writing. This lan- 
guage did not take the place of the old cuneiform. Both 
kinds of writing were used for many years. 

Religion. The Assyrian religion is based on the older 
religion of the Sumerians and Babylonians. The biggest 
difference was that the Assyrians called their chief god 
Assur. Assur was also their name for their country and 
for their chief city. Patriotism and religion were closely 
related. This led to the development of a form of wor- 
ship centered about the king and the state. Other As- 
syrian gods, such as Nabu, god of wisdom, and Ishtar, 
goddess of love, came from Babylonia. The Assyrians 
tried to win the favor of the gods by worship and sacri- 
fice. They also tried to get the gods to reveal the future 
by signs or omens. Astrology and magic were tied up 
with religion, and so were medicine and the other early 
sciences. 

Art and Architecture. The earliest art objects from 
Assyria show the influence of Babylonian art and of the 
cultures of western Mesopotamia and Syria. Between 
2000 and 1000 в.с, a separate style of Assyrian art de- 
veloped. The Assyrians began carving on flat slabs of 
alabaster or limestone. This kind of sculptured carving, 
which is called relief, was used to decorate monuments 
and public buildings. 

Excavators have found many thousands of feet of this 
decorative relief. Battle and conquest were the chief 
subjects of the Assyrian sculptors. A few carvings dealt 
with hunting and with great ceremonies. The Assyrian 
artists did not understand perspective, and so their work 
gives no sense of distance or depth. But they show a 
nice feeling for decorative detail, and some of the lion- 
hunting scenes catch vividly the ferocity and the suffer- 


of Assyrian Architecture. 
Metropolitan Museum of Art 
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The Oriental Institute, University of Chicago 
An Assyrian Vase made of green limestone with 
black tar trim was restored after archaeologists found 
broken pieces of the pottery in some 4600-year-old 
ruins. 


New York 


jr, 199 


i ly 
An Eagle-Headed, Winged Demon, above, which ae 
pollinated the date blossom, became the subject of aaa id 
wall carvings, He carried a bucket of pollen and а 


Р disk рес" 
The Symbol of Ashur, right, depicted a winged sun °8 q of ) 
y! g 


" г, 9 
ing a god armed with a bow. Assyria worshiped Ай "for hi 
military prowess and empire. The country was п 

left, ° 


ria 
Two Royal Attendants to Sargon Il of belie walls of ° 


shown in stone figures in a relief that once covere 
palace with scenes of the king and his courtiers. 


ag of the wounded lions. Their human figures are stiff 
strange, unnatural positions. Some 
ite from about 650 в.с., when 


and often appear 1 
{ the best works 
Mhurbanipal was Ў 
The famous bronze gate bands from Balawat date 
som the 8oo's в.с. These gate bands are reliefs made 
һу hammering and pressing the back of a sheet of 
we so that a design which looks like carving appears 
a the other side. ^ few tiny statues from the same 
period show high artistic skill. The lions and bulls with 
s and human heads which guarded the gates of 
Asyrian palaces arc \ ell-known monster figures. They 
hold a special place in the monumental art of the 
ent Middle Ea 
yria produced a tremendous amount of monumen- 
tal architecture. It at warrior kings after 1000 B.c. 
were also great builders. Sargon the Great built himself 
а private royal city, Dur Sharrukin, so vast that exca- 
vators have labored for many years and have not yet 
uncovered it all. The cities of Assur, Kalah, and Nine- 
veh were crowded with huge palaces and temples. As- 
зупап architects used both stone and brick. All buildings, 
even the palaces, were of one story, but their magnificent 
courts, chambers, and passageways sometimes spread 
over twenty acres or more. The Assyrians borrowed their 
ideas in architecture from the Egyptians, the Babylo- 
nians, and a neighboring race of empire-builders called 
the Hittites. The plaster walls of Assyrian buildings 
were decorated in brilliant colors—blues and reds—as 
well as in black and white. Enameled brick and panels 
of precious woods were used in the palaces in addition 
to the carved reliefs. Huge ditches and fortifications 
around all this wealih and luxury showed the military 
means by which it was won and kept. Assyrian crafts- 
men did good work in metals, textiles, seal-cutting, 
pottery, and embroidery. 


A 


Government 


Assyria was an army empire. Forced to learn warfare 
or be swallowed up by strong neighbors, tiny Assyria 
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learned so well that she ended by sw allowing them. The 
Assyrian kings were the absolute rulers of the empire 
Under them were provincial governors and a military 
staff. A large standing army kept the empire under con- 
trol. This army depended on horses for speed and was 
built around skilled archers who could strike suddenly 

Cities that surrendered without fighting were sometimes 
allowed to keep their native rulers and pay yearly tribute 
to Assyria. Cities that resisted were plundered and their 
people were made slaves. Cities that held out in a long 
siege were destroyed and their people slaughtered with 
unbelievable cruelty. Rebellious cities of the empire 
were treated in the same way. Written records and 
sculptured reliefs show in detail the tortures inflicted by 
the Assyrians. Ears and noses were cut off and tongues 
torn out. ms were burned or flayed alive. This 
ruthless cruelty served as an example to persuade the 
next city to surrender without a struggle. 


History 


For many hundreds of years, Assyria was under the 
control of powerful neighboring rulers. Babylonia held 
a firm grip on Assyria from 1950 to 1850 в.с. Then 
Babylonia's power began to fade and Assyria became 
independent under a native ruler, Shamshi-Adad. For 
more than 600 years the Assyrians managed to hang on 
against strong attacks by Egyptians, Hittites, and Hur- 
rians, Tiglath-Pileser, the first great Assyrian conqueror, 
won control of all the trade routes of western Asia. But 
after his death Assyria barely survived the attacks of 
Aramaean nomads. The next century marked the be- 
ginning of the great Assyrian Empire. Ashurnasirpal И 
fought his way to the Mediterranean and conquered 
the rich Phoenician cities. Shalmaneser III gained con- 
trol of the Mediterranean trade routes. After the time of 
these leaders, a series of weak rulers allowed the empire 
to fall apart. But Tiglath-Pileser III pulled it together 
again. He conquered the princes of Syria, subdued the 
people of Israel, took Damascus, and in 729 B.C. con- 
quered Babylonia. For a hundred years the Assyrian 
Empire ruled western Asia. Then the Medes and Baby- 
lonians conquered it. WILLIAM Е. MCDONALD 


Related Articles in WorLD Book include: 


Aramaic Cuneiform Shelter (Homes in 
Architecture Hittite Ancient Civili- 

(Babylonian and Iraq E zations) 

Assyrian) Mesopotamia Syria | 
Ashurbanipal Nineveh Tiglath-Pileser 
Babylonia Sargon Tigris River 
Clothing (color Semite 

pictures, Costumes Sennacherib 

of Ancient Peoples) 

Questions 


How could an ordinary man in ancient Assyria rise 


the ruling class? | UR 
E How tall ns Assyrian buildings? В 

Why are the Assyrians spoken of as “the Romans of 
sec fe Assyrian ruler built himself a private city? 

Why would a librarian in ancient Assyria need to be 

d hardy? 1 Г 
"What. kind of literature was invented by the Assyrians? 
is it important to us now? 

bruce Assyrian conqueror won control of all of 
the trade routes of western Asia? 
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ASTAIRE, FRED 


ASTAIRE, FRED (1899- ), an American tap dancer 
and actor, became noted for his long, successful stage 
and motion-picture career. He made his debut in vaude- 
ville in 1916 with his sister, Adele. He danced in many 
Broadway musicals before making his first motion pic- 
ture, Dancing Lady, in 1933. Astaire was born FREDER- 
ск AUSTERLITZ in Omaha, Nebr. 

See also DANcING (picture). 

ASTARTE, as ГАНА tee, was the most important god- 
dess of the pagan Semites. She was the goddess of love, 
fertility, and maternity for the Phoenicians, Canaanites, 
Aramaeans, South Arabs, and even the Egyptians. Her 
name was Ishtar in Babylonia and Assyria, where she 
was also the goddess of war. Some Old Testament 
stories call her Ashtoreth, and describe the construction 
of her altar by King Solomon and its destruction by 
King Josiah. Astarte was identified with the planet 
Venus. The Greeks called her Aphrodite, and the 
Romans knew her as Venus (see VENUS). I. J. GELB 

ASTATINE, AS tuh teen (chemical symbol, At), is a 
chemical element in the halogen family (see HALOGEN). 
Its atomic number is 85. Its most stable isotope has a 
mass number of 210. Known isotopes have mass num- 
bers from 205 to 212, and from 214 to 218. Astatine 
gets its name from the Greek word for unstable, because 
all its isotopes undergo radioactive decay. Astatine does 
not occur in nature. It was first prepared in 1940 by 
Dale R. Corson, K. R. MacKenzie, and Emilio Segré 
at Berkeley, Calif. It is usually prepared in a cyclotron 
by bombarding bismuth with alpha particles. This pro- 
duces isotope At-211. Astatine can be extracted from 
water solutions with carbon tetrachloride. Its properties 
are like those of iodine. See also ELEMENT, CHEMICAL; 
HALOGEN. WALTER J. MOORE 

ASTER is the name of a large group of attractive 
flowers. More than 200 kinds grow in North America, 
and lesser numbers in Europe, Asia, and South America. 
The name comes from aster, the Greek word for star. 
The stems are covered with many alternately spaced 


LILLIAN Moore 


The Aster of the Flower Garden Is a Native of China. 
J. Horace McFarland 
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leaves. The disk-shaped flow: 
white to dark purple, and inc! 
blue. They have many narro 
asters flower late in summer, 
bloom until November and cı 

The New England aster is 
deep purple flowers. The long 
hairy stem. Because these aste: 
feast of Michaelmas, they ar 
daisies in England. Most asters clo not grow from seed 
The plants may be broken into several pieces and trans 
planted in the spring. The China aster, an annual 
grows from seed. 


range in color fie 
le pink, rose, and pale 

petals, or rays. Mos 
d in some places they 
n December. 

popular species, with 
aceful leaves grow 
bloom at the time ој 
«nown as Michaelmas 


Scientific Classification. Asters are іп 
Compositae. The New England aster is classi 
Aster, species novae-angliae. The China aster 
hortensis. 


the family 
ied as genus 
Callistephs 
ALFRED C. Horns 


See also FLOWER (color picture, Flowers of Roadside, 
Field, and Prairie). 

ASTERISM. See SAPPHIRE. 

ASTEROID, AS tur oyd, or PLANETOID, is the name 
of the small, irregularly-shaped planets, most of which 
revolve between the orbits of Mars and Jupiter. They 
occupy space in the solar system that would naturally 
belong to planets. 

Over 1,570 asteroids have been identified, catalogued, 
and their orbits computed. New ones are constantly 
being discovered. Each year the discoveries are smaller 
in size than those known before, indicating that most of 
the largest asteroids have been fund. Ceres, the first to 
be discovered and largest, was fits! seen on Jan. 1, 1801, 
and is about 500 miles in diameter. Within six years, 
three others, Pallas, Juno, and Vesta, were seen. No 
more asteroids were discovered until Dec. 8, 1845, when 
Astraea was found. Eros, one of the smallest of the 
asteroids, was discovered in 1808. It is about 15 miles 
long and 5 miles wide. 

At times, some of these little bodies come nearer to the 
earth than any other body except the moon. ait 
Apollo, Geographos, and Hermes, recently discover 
asteroids with diameters of about a mile or less, 4 
proach to within about a million miles. 

The distances of the known asteroids from the sun 
vary between 135,000,000 and 500,000,000 miles. ^Y 
periods of revolution vary between 643 days for Eros an 
more than 5,000 days for those farthest away. 

Some astronomers think planetoids are the rema iter. 
a large planet broken up by the attraction of Jup! m 
Others believe they are the parts of a ring of LA 
particles remaining from the original matter Uu 
which the solar system was formed. The best clue xm 
origin of the asteroids lies in the nature of their | m 
and not in their irregular shapes. They are irregu T. m 
cause they are too small to have been pulled Me Ens 
shapes by gravitation. The great differences 1n the ^ 
form, and position of their orbits show that they © 
have been formed from a single planet. hs 7 
changes in Jupiter's orbit, caused by attraction aint 
bodies, change orbits originally crossing at Ons P 8, 
into the present tangle. The total mass of all к: 
known and unknown, is estimated at one-one t 1ER 
andth that of the earth. о 

Related Articles in Wonrp Book include: 
Ceres Geographos Planetesimal Hy 
Eros Planet Solar System 
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ASTHMA, A44 ” is a disease marked by wheezing, 
wughing, and diffi ilty in breathing. It is a form of 
зу, a physical action of some persons to sub- 
гез that are harmless to other people. An asthma 
t becomes short of breath during attacks. The 
‚ of the nasal passages swells, and spasms occur 
nuscles. 
ise asthma or other allergies are 
ns may be taken into the body 
swallowed. Some allergens enter 
пасі with the skin or by the injec- 
onal upsets also can cause or 
acks. 
wusing allergens include dyes, 
рок, wool, cottonseed, house dust, 
airborne molds, and the hair or skin of domestic 
animals. Many foods such as eggs, milk, nuts, wheat, 
chocolate, and spices can cause asthma. Antibiotics, 


е bronchia 
Substances that 
еа allergens. All 
xing inhaled ‹ 
he body through с 
п of drugs. En 
gravate asthma 
Common asthm 
pollens, feathers, ! 


hormones, and serurms also can cause asthma. 
Allergens taken inio the body cause tissues and cells 
of the body to produce a substance called an antibody. 


Antibodies react upon the allergens, or attack them. 
Ihis reaction produces the symptoms of asthma. Asthma 
may occur at any age. People do not outgrow it. Treat- 
ment of asthma patients presents many problems. First, 
the allergen responsible for the asthma must be found. 
Often, when pollen causes the condition, doctors advise 
their patients to move to pollen-free regions. A stone- 


cutter who develops asthma may find he is allergic to 
the dust created by his work. He may have to seek 
another job to find relief from the disease. 

. Vaccines made of the allergens are often given in 
increasing doses ove; a period of years. With this 


treatment, the body builds up immunity. А permanent 
immunity is established in some patients, but others 
need continuous treaunent, Drugs such as antibiotics, 
Sums, and hormones relieve asthma in many patients, 
but may cause it in others. Drugs should never be used 
unless prescribed by а р an. 

The use of epinephrine (Adrenalin) ranks as the most 
tlitctive means of т lieving an acute attack of asthma. 
Epinephrine dilates, or widens, the bronchi, or tubes 
lading to the lungs. Inhalation of other bronchial 
lators as aerosol mists is convenient because the 
Patient can carry the small apparatus with him, and 
e it when necessary. Another drug which dilates the 
ES tubes and relieves spasms, or sudden muscle 
eir: 1008, is called aminophyllin. Doctors may also 

„In combination with other dilators. 

3 з Pind or preparations such as potassium iodide 
more inn the bronchial secretions, have been used for 
" йш тшу to relieve some of the symptoms 
lage us hey should be used carefully, as excess 

у y cause a rash. 
fom бао persons in the United States suffer 
mated m and a similar ailment, hay fever. It | 
ly fever im one of every three persons with зеазопа 

Related a has seasonal asthma. Е. УУ. WITTICH 
Allerg Articles in WORLD Book include: 
Antibiotic ody р Ephedrine 

АСМАТ ntihistamine Най Fever r е 

eye in wh ISM, uh ST IG muh tim, is a Wed | 
the retina the rays of light are not all ber n 
focused u SAYS from one part of an object w 

upon the retina, while rays from another part 


Hormone 


? © 
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A Practical Test for Astigmatism. All the parallel lines 
shown above are equally black. Astigmatism, № present, may 
make some lines appear darker or lighter than others. 


0 


Rays of Light 


Retina 


Astigmatism causes blurred vision because all the rays of light 
from an object do not fall on the retina. Instead, some focus on 
the retina, while others focus in front of or behind it. Defects т 
the lens or cornea of the eye cause astigmatism. 


will be focused in front of or behind the retina. Astig- 
matism causes poor, blurred vision. It results from de- 
fects in the shape of the lens of the eye or of the cornea. 
See Eve (The Eyeball). b 

Astigmatism is usually present from birth, but may 
result from injury to the eye. Slight cases require no 
correction. Glasses can usually correct serious cases. 

The diagram shown above can be used as a test for 
astigmatism. To make the test, hold the diagram 18 to 
24 inches away from the eye being tested. Cover the 
other eye. To a normal eye, all the lines will appear the 
same shade. If astigmatism is present, some of the lines 
will look darker or lighter. The location of the blurring 


on the diagram shows the part of the eyeball that is 


i i Harry $. GRADLE 
astigmatic. ЕВЕ 


ASTON, FRANCIS WILLIAM (1877-1945), was a 
British physicist. In 1919 he invented the mass spectro- 
graph, which made possible the separation of heavier 
and lighter atoms. Using this instrument, Aston proved 
that almost all elements are composed of mixtures of 
various isotopes (see IsororE). Не received the 1922 
Nobel chemistry prize. Aston was born in Birmingham, 
England. He studied at Cambridge University. From 
1910 until his death, he did research at Trinity College, 


Г Henry M. LEICESTER 
Cambridge. 
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The Astor Family became one of the most famous in the United 
States. John Jacob Astor, left, was a pioneer businessman. He 


ASTOR is the name of an important American family. 
The Astors were once called “the landlords of New 
York" because the first Astor invested heavily in New 
York real estate. This land increased in value, and the 
family became one of the wealthiest in the U.S. 

John Jacob Astor (1763-1848) founded the Astor for- 
tune. He came to New York City from Germany when 
he was 20 years old. He worked as a baker's boy and 
peddler, and ran a music store before entering the fur 
trade in about 1787. He shipped his furs to China and 
Europe, often in his own vessels. 

Astor established the trading post of Astoria, Ore., in 
1811 but lost it during the War of 1812. His fur com- 
panies won an almost complete monopoly of the fur 
trade in the United States. Astor invested his profits 
principally in Manhattan Island farm land, which later 
became the heart of New York City. He retired from the 
fur trade in 1834. His estate was estimated at more than 
$20,000,000. He was born at Waldorf, Germany. See 
OREGON (Exploration and Settlement). 

William Backhouse Astor (1792-1875), son of the first 
John Jacob Astor, inherited most of his estate. Under 
his administration, it doubled in value. The two 
principal branches of the family descended from his 
sons, John Jacob (1822-1890) and William (1830-1892). 
He was born in New York City. 

John Jacob Astor (1864-1912), great-grandson of the 
family’s founder, managed real estate, wrote science- 
fiction, and invented various devices, including an im- 
proved marine turbine and a bicycle brake. He built 
the Astoria section of the Waldorf-Astoria Hotel, and 
also the Knickerbocker and St. Regis hotels. He died 
in the sinking of the liner Titanic. Astor was born at 
Rhinebeck, N.Y. 

Lady Astor (1879- — ) was the first woman to serve 
in the British parliament. She was a champion of tem- 
perance and of the rights of women and children, She 
was born Nannie LANGHORN at Danville, Va., but 
went to England in 1903. Three years later, she married 
Waldorf Astor (1879-1952), a great-great-grandson of 
the first John Jacob Astor. When he became Viscount 
Astor of Hever Castle in 1919, Lady Astor won his seat 
in the House of Commons, and held it until she retired 
in 1945. KENNETH W. PORTER 

ASTORIA, Ore. (pop. 11,239; alt. 20 ft.), is an his- 
toric seaport at the mouth of the Columbia River. 
It is the seat of Clatsop County, in the northwest 
corner of Oregon (see OREGON [color map]). The prin- 
cipal industries in the area include fishing, salmon 
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Chicago Historical Soclaty: Astoria C. of C.; United Press tat 
founded Astoria, Ore., center, a fur-trading post. Lady Aster, 
right, was the first woman to serve in the British Parliament, 


packing, shipbuilding, flour milling, and lumber milling. 

The city gets its name from a fur-trading post estab- 
lished in 1811 by a party sent out by John Jacob Astor, 
It was the first American settlement west of the Rocky 
Mountains. The post was located near the site of Fort 
Clatsop, where the Lewis and Clark Expedition spent 
the winter of 1805-1806. 

The Pacific Reserve Fleet stores many of its inactive 
ships at Astoria. The Maritime Reserve Fleet also stores 
ships there. Astoria has a council-manager govem- 
ment. RICHARD M. HIGHSMITH, Ја, 

See also Аѕтов; Lewis AND CLARK EXPEDITION. | 

ASTRAKHAN, 45 truh КАМ (pop. 294,000; alt. 50 
ft.), is a city in the southern part of Russia, on the Volga 
River delta (see Russia [map]). Astrakhan is an im- 
portant trading center because of its good water con- 
nections with the ports on the Caspian Sea and the 
river ports of the Volga. Fishing is one of its main 
industries. The famed Russian caviar and astrakhan, а 
fine Persian lambskin named for the city, are products 
of the region around Astrakhan. 

Astrakhan was once the capital of a Tartar me 
Tamerlane destroyed it in 1395. Later it was tebi 
In 1556, Ivan the Terrible captured the city and made 
it part of Russia. THEODORE SHIM 

ASTRINGENT, us TRIN junt, is a medicine e 
checks or slows down discharges of blood, mucus, Е. 
other secretions of the body. Astringents work by = 
tracting the tissues and canals of the body. Pu 
use two classes of astringents, vegetable and p 
The vegetable astringents contain tannic and an 
acids and other substances, but are not widely use itic 
Mineral astringents include mineral acids, such as qe 
and hydrochloric acids, zinc, iron, lead, silver ude 
alum. The ailments treated by use of astringents € 
diarrhea, sore throat, hemorrhage, and various "e ent 
discharges. Some skin preparations have an m. ре 
effect on the pores. AUSTIN Meer, 

ASTROGATION, space navigation. See МАУС! 
(Space); SPACE TRAVEL. anci 

ASTROLABE, ASS troh layb, is an instrument 
astronomers used to measure the angles 
bodies above the horizon. It consists of а ins vet 
suspended from a frame so that the disc "x zn 
tical. The disc has sights for observing а til 
graduations for measuring its elevation. The ° moder 
became obsolete with the invention of more ATION 
instruments, such as the sextant. See also МАУ 
(History; picture); SExrANT. 


ASTROLOGY is th study of the sun, moon, planets, 
ged stars in an attempt to foretell future events on 
myth. This study is based on the belief that the heavenly 
iedies control the affairs of men, and that their move- 
sents and positions can be used to predict the future. 

Astrology is generally considered to be a pseudo (er- 
neous) science, and should not be confused with 
wuonomy. Astronomy and astrology are both con- 
amed with the heavenly bodies, but their purposes and 
methods are quite different. Astronomers deny the basic 
belief of astrology that masses of matter millions of 
miles away determine human destinies. 

Astronomy and astrology were closely connected for 
many centuries. The branch of astrology known as 
шша! astrology provided the basis for the science of 
astronomy which came later. Natural astrologers studied 
the nature and behavior of the heavenly bodies in order 
i make calendars, and to predict the movements of 
sm, moon, and planets. Some were able to predict 
eclipses and the appearance of comets. 

The other branch was called judicial, or mundane, 
astrology. Judicial astrologers claimed to be able to pre- 
dict earthquakes, plagues, wars, and other historical and 
natural events, as well as the characters and fates of in- 
dividuals. Judicial astrology is the astrology of today. 
Itwas and still is closely related to other pseudo sciences 
and superstitions such as palmistry, numerology, and 
the use of charms and magic. 

History of Astrology. Astrology probably began 
among the Chaldeans who lived thousands of years ago 
in the region around the Persian Gulf. Chaldean as- 
tology, like that of the Babylonians, was based on the 
behavior of the sun, the moon, and the five planets 
which were known in those ancient times. The astro- 
logical lore of the region was so famous that the very 
names Chaldean and Hobylonian came to mean astrologer. 
from Babylonia the knowledge of astrology was carried 
into Egypt and Greece. The Romans and the Arabs 
later took up astrology. In ancient times, astrology was 
one of the most important ways of foretelling the future. 
Both astrologers and soothsayers were numerous in 
ancient Rome, They were usually consulted before mili- 
"ry and naval expeditions were begun, or rulers were 
crowned. 

During most of the Middle Ages, astrology flourished 
ut civilized Europe. It was especially impor- 

uring the 1300's and 1400’s. Astrology rested on 
E rou the earth was the center of the universe 
Bin 5s ich all the other heavenly bodies wen 
M \ hen such scientists as Copernicus and | ileo 
Es jd the earth was only another planet revolving 
Many Е nim astrology began to lose its prune 
ре ре used astrology as an aid to another pseudo 
ol; is was alchemy, the forerunner of d 

dm gers also determined the “luckiest” days for р 7 

i E я enterprises, and the best locations ei 
medi "8 temples and other structures. Т! hey prescri 

“ines for the sick, and diagnosed diseases. They 
€ their di se rvi itions of the 
Planets, е agnoses by observing the posi à 
linda. n of which was supposed to red ds 
оде, ап of the human body. As late as the te 
Pincipa iie consulted in these matters. eus с 
е castin UM of the former astrological practic 
[em E of horoscopes. ; 
Strology. Among the many terms 0 as- 


ASTRONOMICAL UNIT 


trologers, zodiac and house are the most common. The 
zodiac is that portion of the sky through which the sun, 
moon, and planets move from east to west. For astro- 
logical purposes the zodiac is divided into 12 portions 
called houses, or the houses of heaven. Each house is 
named for a constellation, called a sign of the zodiac. An 
astrologer casts a horoscope depicting the character of 
a person and prophesying the events of his life by pre- 
paring a diagram representing the heavens at the time 
of his birth. This diagram shows the positions of the 
heavenly bodies within the houses with relation to one 
another and to the horizon. The houses can also be 
divided into various kinds, and control over various 
phases of human lives assigned to cach of the principal 
heavenly bodies. 


Historical Pictures Service 


Ancient Astrologers Tried to Foretell Future Events. 


the astrologers’ many startling predictions 
"S that the бов be destroyed by a flood in 
the year 1524, because three planets would then meet 
under the zodiacal sign Pisces, which stands for fish. But 
astrologers have sometimes made predictions that 
agreed with events that actually took place. Asa sige 

even today many persons have faith in astrology an 
check with it on the future. 3 Baar J. Вок 
Зее also Hore House (in astrology); NOSTRA- 

ў TITION; ZODIAC. 

т See SPACE TRAVEL; SHEPARD, ALAN B. 
ASTRONAUTICS is the scientific study of space flight. 
Scientists from many countries working. on the prob- 
Jems of space flight are united inan organization p n 
as the International Astronautical Federation. See also 


TRAVEL. | 
SP ASTRONOMI CAL UNIT. See Astronomy (Distances 


in Space). 
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Astronomy Contributes Valuable Knowledge About the Universe, 
Astronomers study and photograph the heavens with powerful telescopes. 


ASTRONOMY is the scientific study of the heavenly 
bodies and their motions. It is one of the oldest of the 
sciences, if not the oldest. The earliest men watched 
the skies and wondered about what they saw there. 
As they looked up from their hunting and their camp- 
fires, they must have noticed how the sun and the stars 
rose in the east and swept slowly and majestically 
across the great dome of the sky to sink below the 
western horizon. Men who lived in the Northern Hemi- 
sphere must have observed that the sun appeared to 
move South in winter and North in summer. This 
motion was especially important to them because it 
accompanied the changes in the seasons. 

Even the earliest men tried to explain what they 
saw in the heavens. But, for thousands of years, their 
explanations were crude and often false. The earth 
seemed small and flat to them. It appeared to be the 
motionless center of the universe. The sun, moon, 
planets, and stars seemed near. They appeared to move 
from east to west over the stationary earth. People 
often thought the night sky was a great, dark roof over 
the world, and that the stars were holes in the roof 
through which light leaked from some great, blazing 
light beyond. 

The science of astronomy has greatly changed man’s 
picture of the universe. We now know that our earth is 
round. We know that it is a part of the solar system. We 
know that the earth and other members of this system 
move in great paths around the sun. Astronomy tells us 
that by comparison with the rest of the universe, the 
earth is tinier than a speck of dust at the foot of the Em- 
pire State Building. Distances in the universe are so vast 
that light from the nearest star takes over four years to 
reach us. Astronomy tells us also of star materials so 
heavy that a handful of such substan 
several tons. It tells us of heavenly bodi 
credible speeds toward unknown destinations. It peers 
into the secrets of exploding suns and dying suns, of 
unseen radio stars and fantastic revol 


ving double stars. 


As telescopes pierce the outer veils of space, men find 
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ces may weigh 
es rushing at in- 


more and more of the gigantic groups of stars called 
galaxies. я = 

Astronomers ask themselves many questions abou 
the universe. Can life exist on other worlds? If so, what 
is it like? And can men from our world some day g0 


to other worlds? CN TIS 
Where do the stars end, and where are the limits 5 
the universe? If there are no limits, how can this be s 
How can the human mind grasp the meaning of space 
and stars and worlds without end? And if there а? 
limits to the universe, what lies beyond them? Astrono- 
mers ask themselves such questions and seek a 
through their daily work. But they are very Wan 
about the statements they make, because scientis! 
must deal in fact and not in fancy. pre 
The astronomers are the great explorers © e Е 
As Magellan once set out to sail around the wor ix 
the modern astronomer turns his telescope into the pu 
terious heavens. He cannot touch, or directly d с 
measure, the heavenly bodies. АП the no 1 
gains must be obtained from observing шеп that 
light. Considering this fact, it is truly ama Y eni 
astronomers have learned so much about the unt E 
But much more remains to be learned. As new € 
ments and methods are developed, men Me T. 
facts and develop new astronomical ars >. 
our knowledge of the universe grows and chang! 


How Astronomy Affects Our Lives 


45 14065, 
People who work at raising crops. building DP 
or running businesses sometimes think yo dreamer 
tist peering through his telescope is an 1 а, They 
whose work will never do anyone much р е 
may think of astronomy as ап impractical wy are 50 
the practical uses of some astronomical finding 
common that they are often overlooked. " calendar 
In early times, people wanted an ассша Tebrations 
for fixing the proper days for religious C% jd do thet 
Farmers also needed calendars so that they ae i 
plowing, planting, and harvesting at the n8 


херагеа calendars based on the 
d of other heavenly bodies. But 
re often inaccurate. By the time 
inar calendar then in use, and 
f the moon, had fallen three 
genths behind. This ilendar confused the priests and 
Imagine celebrating New Year's day in 
crops in the fall! More accurate 
t up. New calendars were made. 
'rvations of the changing po- 


Agent astronomers 
$05005 of the moor 

hex сапу calendars \ 
Î lulius Caesar, the 
lied on the motio: 


ihe farmers. 
pal or planting spri: 
alendars had to be 
They were based on ‹ 


gions of the sun during the course of the year. Such 

akndars are called ir (for sun) calendars and are 

more accurate than lunar calendars. See CALENDAR. 
Think of the difficulty of trying to operate all our 


world-wide radio, tel 
without the use of ac 
fasion that woulc 


vision, and teletype networks 
ite clocks. Think of the con- 
occur in the operation of railroads, 


aines, and ocean shipping if we did not have a re- 
lable and commonly accepted time system. And what 
lal tangles would result if we did not have calendars 


and clocks to tell us when taxes are due, debts are 
payable, and contracts take effect! 

it would be hard to imagine our modern world with- 
out clocks and calendars. Yet we would not have these 
—or at least we would have no system by which we 
could tell whose clocks or calendars were correct—if it 
were not for the astronomers. Clocks and watches are 
et Гот master clocks in astronomical laboratories. 
These master clocks, in turn, are set from the most pre- 
tise measurements of the transits, or passages over fixed 
points, of heavenly bodies. See TRANSIT. 

For centuries, sailors have used observations of heav- 
tnly bodies to help them navigate, or find their way 
from port to port. Aviators find their way through the 
skies with the help of such observations. Recent devel- 
opment of various radio aids to navigation provides the 
navigator with more information, but does not replace 
the watching of the stars as his primary source of 
information, Finding one’s position by observing the 
stars is called celestial navigation. The careful work of the 


A 

poe Tells Us What Time It Is. Master clocks such as 

Bord at the United States Naval Observatory are regulated 
ing to exact measurements of the movements of heavenly 


ies, 
Other clocks are set from the master clocks. 
V.S. Navy 


U.S, Navy 
Astronomy Helps Navigators Find Their Way ot sea and 
in the air. This navigator aboard a navy plane "shoots" the sun 
to check his position on a flight over the ocean. 


astronomer produces accurate navigation tables and 
charts. See NAVIGATION. 

There are other practical uses for astronomy. Energy 
from the sun as a source of power is a new and exciting 
possibility in which much astronomical knowledge 
must be used. Astronomers are studying how radio 
waves and the weather are influenced by the sun's 
variations, and how such variations may be forecast. 
Forecasts of this kind are of great importance to weather 
observers and for some kinds of radio transmission. 

The astronomer is even helping to make it possible 
for man to leave the earth some day and travel out into 
space. The possibility of rocket travel beyond the earth 
could scarcely be imagined without a knowledge of the 
motions of the planets, the conditions of interplanetary 
space, distances between planets, and other such 
matters. 

And it was the astronomer who showed us the basic 
steps in releasing the fantastic energy of hydrogen 
atoms. He found that the sun itself is a giant atomic 
furnace in which the hearts, or nuclei, of hydrogen atoms 
combine to form helium and release an almost un- 
believable amount of energy. М 4 

Astronomy aids many other sciences. For example, 
physicists and chemists who study the behavior and 
make-up of matter are no longer restricted to the 
examination of earthly conditions. In the stars, and 
in the bright clouds of gas called nebulae, astronomers 
find temperatures and pressures which do not exis 
on the earth. From such astronomical studies has 
come much knowledge about how matter bchaves 
under extreme conditions. This has aided greatly 


in improving our understanding of all matter and its 


structure. 

Astronomy has performed a gr s 
taking many fears and superstitions out of our lives. 
Without astronomical knowledge, even today we might 
be swept into fear and panic, as earlier peoples were, by 
unexpected or unexplained happenings In the Pom 
such as the appearance of a comet. Primitive religious 


festivals were often intended to win back the favor of 
677 


great service for us by 
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offended gods who stole the sun away in the autumn as 
punishment for mankind. Most early religions had as 
important gods the more prominent of the heavenly 
bodies. See Мутногосх. 

Priestly astronomers of ancient times assumed that 
man's own destiny could be predicted by the stars. For 
a long time, the study of the stars to foretell the future 
was part of astronomy. This study is called astrology. 
"Today, astrology and astronomy are entirely separate. 
Scientists generally do not regard astrology as a true 
science. See ASTROLOGY. 


Astronomy as a Hobby 


Observing the heavens and studying about them is 
one of the most interesting hobbies in the world. 
Amateurs can do many things that are similar to the 
activities carried on by professional astronomers. 
A number of professional astronomers began as 
amateurs interested in the hobby of astronomy. 

For some astronomical hobbies you need only good 
eyes and a dark sky. For other hobbies, you need a 
magnifying instrument such as binoculars or a tel- 
escope. For still others you need a camera. 

Just Plain Stargazing is fun. Many young persons 
have learned to tell the major constellations and to 
point out the planets in the heavens. If you know the 
constellations and planets, you can have the fun of 
helping your friends learn about the heavens. You may 
even wish to form an astronomy club and to observe the 
skies and study the stars and planets together with 
your friends. 

Eclipses of the moon and, more rarely, of the sun are 
fascinating, and can be seen by many persons. The 
earth always casts a circular shadow on the moon. 
This fact has long been accepted as one evidence that 
the earth is round. If the path of a total solar eclipse 
passes your home, you have a rare opportunity to ob- 
serve the faint outer parts of the sun’s atmosphere which 
are usually lost in the glare from the bright regions 
inside the sun’s disk. These outer parts can be seen at 
the time that the moon’s shadow totally covers, or 
eclipses, the sun. All you need for observing a solar 
eclipse is a piece of dark or smoked glass to shield your 
eyes from the sun’s glare. But you will have more fun 
doing it if you study up before an eclipse so you will 
know what to look for and what you are seeing. See 
Ecutrse; Sun. . 

Тһе steadily changing positions of the moon and 
the bright planets are easy for anyone to observe. The 
moon moves rapidly, and its path across the sky can be 
charted in a few weeks. But the slower-moving planets, 
such as Mars, Jupiter, and Saturn, must be watched 
for a month or more before they show much change in 
position against the starry background of space. 

Telescope Making is a widespread and fascinating 
hobby, which is much easier to follow than you might 
think. Many boys and girls, as well as adults, have 
found that with patience they can make useful reflect- 
ing telescopes, which use curved mirrors to collect and 
focus light from heavenly bodies. Usually these tele- 
scopes have mirrors which are six to eight inches in 
diameter. Such homemade telescopes will show even 
faint stars and star clusters. Instructions on telescope 
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making have been published in several books А кїз 
of articles over the years in the Scientific Amerie 
magazine, which you can find in your school бы 
or in the public library, also contains such information 
Numerous sources of materials and information on tele 


scope making may be found in the monthly popular 
journal Sky and Telescope, which may also be in you 
public library. In a number of the larger cities, groug 
of members of the Amateur Telescope Makers meet fre 
quently to work on their instruments and to exchange 


advice. They become highly skilled at grinding lenses 
During times of national emergency, they are in great 
demand for government work. 

Telescope Observations. You can make many kinds 
of observations with a telescope that are impossible 
without one. With a telescope. you can make a careful 
and detailed examination of the surface of the moon, 
and draw maps for comparison with maps made by 
others. You can observe sunspots and their changes 
You can draw what you observe for a record by po 
jecting with a simple lens an image of the sun onto а 
piece of paper. You can even estimate the period of m- 
tation of the sun from such observations. 

The bands and markings on the surfaces of planets 
can be observed with a telescope, and also recorded by 
means of drawings. Furthermore, the changes in 
position of satellites, especially the brighter moons of 
Jupiter, can easily be observed. Sometimes you will seê 
these planetary moons go into cclipse as they enter 
the black shadow cast by their own planet. At other 
times, you may see them pass between the sun and the 
planet and then cast a small black shadow on the 
planet’s surface. The thrill of such observations has to 
be experienced to be appreciated. А 

With a homemade telescope, ог even with good bin- 
oculars, many amateurs all around the world observe 
the many interesting faint stars that change in bright- 
ness. These are the so-called variable stars. There are far 
too many of these stars for the professional astronomers 
to observe. Therefore amateurs are asked to watch bs 
and to report to the American Association of Variable 
Star Observers, with headquar at 4 Brattle St. 
Cambridge 38, Mass. These observations by amateus 
are of great value because they provide a life Ls 
of many peculiar stars. If you have a serious e 
in such work, this association will tell you how to ge’ 
started with your observations. 

You can join the constant search for new ‹ ae 
binoculars or with a simple telescope which oe 
sizable part of the sky. Nearly half the comets E 
each year are unexpected. If you will learn how (0 vai 
for them, you have just as much chance to find on 
does a professional astronomer. nand 

In one recent year, a bright comet was first see sil 
independently reported by eight widely ea ‘ait 
amateurs. Comet seeking is tedious work. But a p 
who first discovers a comet receives a medal am 
the comet named after him. А i 

Photographing the Sky. You can take interest 
pictures of the stars and constellations with eB 
small, inexpensive camera. A long time er will 
at night with a camera pointed at the North Е 
Show star trails curving around the actual pole 
sky. With a stationary camera in a dark place {lations 
also take short time exposures of various conste 


„ comets with 


hing an Eclipse of the Sun. Toto! eclipses 
"n sometimes toke ploce in for comers of the world, 
bet scientists go wherever necessary to record ond study them. 


The stars are moving during the exposure and therefore 
will appear as streaks in the picture. With an exposure 
Ча few minutes these streaks will be short and you can 
ee the constellation pattern. With longer exposures the 
wreaks lengthen and produce some interesting effects. 


The Heavens as Astronomers See Them 


Аза place to live the earth does quite well, but as 
а platform from which we can study the universe it 
cs much to be desired. All our observations of the 
heavens are colored. The blueness of the sky distorts 
the color and weakens the light of the sun and of all 
the other heavenly bodies. This blueness is caused by 
the atmosphere, which scatters the blue from sunlight 
more strongly than the yellow or red (see Ілснт). The 
curved atmosphere above our round earth also acts like 
a lens and bends the light from the sun and the stars 
s that they appear slightly higher in the sky than they 
rally are. The atmosphere also spreads out starlight 
into little rainbows of color which dance around as the 
air shimmers. 

An astronomer would be happy if he could have an 
observatory on the moon. From the moon, the stars 
would be steady points of light, without twinkling, and 
could be observed in the daytime as well as at night. 

The Nature of Our Universe. The astronomer is in- 
terested in the kinds of heavenly bodies, and in the 
Ways these various bodies behave. The stars are the 
most numerous bodies to be seen in the sky. In the 
daytime, our sky is lighted by the star we call the sun. 
It appears so much larger and brighter than the other 
stars only because it is closer to the earth. 

Our sun is just a typical star among some two to ten 
thousand million stars which make up a great star 
System, or galaxy, called the Milky Way. Astronomers 
believe that our sun is about 30,000 light-years from 
the center of the Milky Way galaxy, and that the total 
diameter of the star system is over 100,000 light-years. 
A light-year is the distance that light travels in a year, 
going about 186,284 miles per second. 

Besides our galaxy, astronomers have found more 
than а million other galaxies. In some of the nearer 
galaxies, the individual stars can be observed through 
Sicat telescopes, and they turn out to be quite like the 
stars near the sun. See GALAXY. 

Most galaxies are vast distances apart, but some are 
§touped together in clusters. The faintest galaxy as- 
ES have observed is so far away that its light is 

lieved to take nearly a billion years to get to us here 
9n earth, 

Our explanations of astronomical observations are 
Eu upon the behavior of matter on the earth and 

n the solar system. These *local" scientific laws 
E apply exactly when great times and dis- 
cm е involved. That is why astronomers are oe 

on | their statements describing the universe i 
duos is changing. Such statements are presente as 

tes rather than as facts. 
E solar system is made up of a very poe 
Ely bo of different bodies. Of these, the sun is 

Y body that produces visible light. We see planets 


other than earth and the smaller bodies only because 
they reflect sunlight. See METEOR; PLANET; SOLAR 
SYSTEM; Sun; ZODIACAL LIGHT 

Some gases and a few larger solid particles are present 
in the spaces between the planets. By contrast, space 
between the stars is almost, but not quite, empty 
Great clouds of gases out between the stars can be 
seen as bright nebulae, like that in Orion If no hot 
stars are near to make such gas masses shine, we can 
still detect them because they block out light from more 
distant stars. Even where such clouds of gas do not 
occur, some stray gas particles are present, for they 
affect the light coming to us from even more distant 
stars. In still another way, we might say that interstellar 
space is not empty, for starlight moves through it. The 
theory of relativity, as well as certain observations, indi- 
cates that light itself in some ways behaves like solid 


matter. 

Distances in Space. In the immensities of space ex- 
plored by the astronomer, the entire solar system is just 
a tiny speck. To us the earth seems large, but its di- 
ameter of about 8,000 miles is easy to comprehend. 
The average distance to the moon is 238,855 miles, or 
about thirty times the earth’s diameter. This is a litte 
harder to imagine. A greater distance, such as the 

2,957,000 miles to the sun, is almost too big to make 
much sense, even though we measure highway and 
airplane travel here on earth in terms of millions of 
miles a year. 

Most distances in astronomy are $0 great that they 
make the distance between our earth and the sun seem 
like a trip to the corner drugstore. These distances in 
vast that the human mind simply cannot 
grasp them. Therefore the astronomer tak the dis- 
tance from the earth to the sun as a sort of astronomical 
vardstick. He calls this distance one astronomical unit. 
The use of the astronomical unit makes possible 
intelligent comparisons of distances within the uni- 
verse. For example, the average distance from the sun 
to Pluto, the outermost planet known, is 3,766,457,000 
miles. This distance is easier to understand if we say it is 
forty astronomical units—in other words, forty times 
the distance from the earth to the sun. 

Some astronomical distances are so great that an 
even longer “yardstick” must be used. For the great dis- 
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* the center of astronomical activity in 
s. With a telescope, sizable amounts of faint 
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collected and focused on the eye, on a 
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ng light is bent to a focus. See TELESCOPE. 
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DISTANCES IN SPACE 


A rocket traveling 25,000 miles an hour would take about 152 days and 8 hours 


to go from the earth to the sun. To reach the nearest star, the rocket would have 
to travel about 114,367 years. Journeys to some of the planets would take several 


years. Pluto is usually farther away than Neptune, but their orbits (paths in the 
sky) cross, and Pluto sweeps closer to earth at one point than Neptune does. 


MERCURY 


NEPTUNE 


GREATEST DISTANCE 


FROM EARTH 
SUN 94,512,000 MILES 
MOON 251,968 MRES 
MERCURY 134,940,000 MILES 
VENUS 161,350,000 MAES 
MARS 248,890,000 MILES 
JUPITER 599,960,000 MILES 
SATURN 1,027,500,000 MILES 
URANUS 1,959,600,000 MILES 
NEPTUNE 2,910,200,000 MILES 
PLUTO 4,677,100,000 MILES 


PROXIMA CENTAURI 
[Nearest stor except for the sun] 


ALPHA CENTAURI 
(Nearest bright ster excep! for the son] 


SIRIUS 
(Brightest star) 


LARGE MAGELLANIC CLOUD 
(Nearest galaxy) 
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PROXIMA CENTAURI 


AVERAGE DISTANCE 
FROM EARTH 


NEAREST DISTANCE 
TO EARTH 


92,957,000 


MAES 
238,855 MILES 
92,957,000 MILES 


$1,402,000 MRES 
225,742 MILES 
50,97 4,00 
24,564,000 MILES 
34,389,000 MAES 
367,320, MILES 
745,900,000 MILES 
1,606,600,000 MILES 
2,578,000,000 MILES 
2,669,900,000 MILES 


AVERAGE DISTANCE FROM EARTH 
4.27 ИСНТ YEARS 


141,640,000 


One light year is the distance lig 
travels in one year ot а speed | 
186,282 miles a second. This is a di 
tance of nearly 6 million million mik 


4.31 LIGHT YEARS 


8.73 ИСНТ YEARS 


137,000 LIGHT YEARS 
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observed six months later at the other side of the orbit. 
But the distances to the stars are so great that only a 
comparatively small number of stars show changes in 
position. The greatest change in position known for 
any star is only one and a half seconds of arc. This star 
is only about four light-years away from the earth. 
Changes in the positions of stars are called stellar dis- 
placements. Through photography, displacements as 
small as 0.02 second of arc can be measured accurately. 
Yet the distances to only a few thousand of the nearest 
stars can be found by the parallax method. For all 
other stars and the galaxies, less accurate. methods 
must be used. 

Another very useful method of determining stellar 
distances was found by accident in 1912. Henrietta 
Leavitt at the Harvard Observatory was studying the 
variable stars in a great star group called the Small 
Magellanic Cloud. Miss Leavitt was particularly in- 
terested in the stars whose brightness changes were simi- 
lar to those of the star Delta in the constellation Ce- 
pheus. To her surprise she found that these stars showed 
а relationship between their periods of dimming and 
brightening and their apparent average brightness. 
Now, a bright star far away may appear dimmer than a 
dim star which is much nearer. But these so-called 
Cepheid variable stars were all at practically the same 
distance, and so she knew that this relationship must 
also hold between their period of dimming and bright- 
ening and their actual brightness, or /uminosity. Con- 
tinued study has verified this relationship between the 
brightness period and the luminosity. Since the distance 
of Cepheid variables near the sun has been found, the 
dimming of any other such variable star because of its 
distance can be found and the distance can be roughly 
determined. Recent use of this method has shown that 
the Small Magellanic Cloud is about 1 50,000 light- 
years from us. 

Even the vast distances to the galaxies can be de- 
termined. With great telescopes, individual stars in some 
of the galaxies can be observed, and similar Cepheid 
variables are found there. The 200-inch telescope at 
Palomar Observatory was used in 1952 to observe such 
variable stars and to show that the distance of the great 
Andromeda galaxy, or nebula, as it was first called, is 
about one and a half million light-years. Even at this 
great distance, it and two small companion galaxies are 
among the galaxies nearest to our own Milky Way 
star system, 

How Stellar Motions Are Measured. In 1783 Sir 
William Herschel, an Englishman who began as an 
amateur astronomer, found that over many hundreds 
of years some of the so-called “fixed stars” had slightly 
changed their positions in the sky. Since then, each 
star has been found to have its own individual sideways 
or proper, motion in relation to the earth, although 

most of these motions are very small. At first, these 
motions seemed to be helter-skelter in all directions 
with the nearer stars moving faster than the outer stars. 
But, after many measurements had been made, it was 
discovered that the stars on different sides of te sky 
were moving in two great streams in opposite directions. 
This suggested that the whole Milky Way system is ro- 
tating, with the stars nearer the center going faster than 
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those farther out. The sun’s speed within the galm 
is 175 miles per second, but its distance from the center 
of the galaxy is so great that it takes some two hunde 
million years, called a cosmic year, for the sun ор 
once around the galaxy. 

If a star is moving toward us, it speeds into its ome 
light waves. This shortens them and pushes thee 
closer together. The entire light spectrum sss 
slightly toward the shorter, or blue, waves. If a ge 
is moving away from us, its light waves are stretched 
out, and become longer. Then the light spectrum shifts 
toward the red. Motion toward or away from w & 
called radial motion. In either case, the shift is propor. 
tional to the speed of the star. Careful measurements of 
such spectrum shifts tell us how fast in miles per second 
the stars are moving toward or away from us. Sideways 
motion can be detected only for nearby stars, but 
motion toward or away from us can be determined 
for any bright star or galaxy. 

The Expanding Universe. Surprisingly, the spectra 
of the fainter galaxies show systematic shifts toward the 
red as though they were all moving away from uy 
And this shift increases steadily as fainter, more dis 
tant galaxies are observed. With the great 200-inch 
telescope at Palomar Observatory. a group of very faint 
galaxies far out in space shows a shift equal to a ve 
locity as great as one fifth that of light itself. 

Such evidence suggests that all the galaxies am 
moving away from each other, with the farthest ones 
going fastest. This sort of picture is called the а 
panding universe, It is much as if the galaxies wer 
painted on a giant balloon which was being blown 
up. Each galaxy races away from the others at terrific 
speed. What happened some cight to ten thousand 
million years ago to start the expansion of the universe 
is difficult to imagine. But astronomers refer to that 
time as “when the universe began.” - 

How Stars Are “Weighed.” in 1666, Sir Isaac New 
ton proposed that each bit of material in the unive* 
pulled on every other bit of matter. He showed that the 
amount of this pull decreased with the square of 
distance between the bodies, but was also proporti 


the surprise of many persons, this theory predicted М 
apples would fall, how the moon moved around 
earth, and how the planets moved around the sun: ; 
even described how the numerous double stars (one I 
every three stars is double or multiple) moved aro! к. 
each other. Newton's theory is used to compute, 
mass of the planets—to “weigh” them—from the pet 
of rotation of their satellites. It is also used to figure 
mass of very distant double stars. 

To cla double star, we need to know the length 
of the period it takes for one star to move aroun 
other, and the distance in miles between the two: ud 
distance can be found only when we can sce both $ 
and know their distance in miles from the sun. 

Most of the stars studied have about the same 
or gravitational pull, as our sun. The greatest mi 
yet determined seem to be about one hundre f the 
that of the sun. A few stars have аз little as T00 °% iş 
sun's mass. But both extremes are rare, and our * 
typical of most stars in mass and gravitational M a 

The motions of the planets and comets wit i et 
solar system are dominated by the sun's great ри" 
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( jn of these disturbances, called 
lious work. For planets without 

Mercury. Venus, and Pluto—their 

smal tions are the only means through 


üch the can be determined 
How Star Sizes Are Measured. In spite of the fact 
han the sun, show even in the larg- 


esco re points of light, the sizes of many 
wed. A few very distant bright red 

be very large, have been observed 
iment called an interferometer, which 

‹ jn of their size. More information 
double stars which pass in front of eac h 
clipses (see Есілрѕе). When the size of 


ble stars is known, the time required 
ап ex ives the astronomer information for 
nputing size of the stars. In comparison with the 
‚ Some stars are truly giants, and some are dwarfs 
jiant red stars like Betelgeuse and Antares are so large 
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Stargazing outdoors at night 
is “detective work" to help 
you become familiar with the 
positions of heavenly bodies. 
A star map and o flashlight 
to read it by, are the only 
equipment needed. 


Telescopes bring the sky 
“closer.” They magnify the 
images of planets so that you 
see them as you would if you 
were looking out the porthole 
of a space ship millions of 
miles from earth. 


Most Modern Telescopes 
Are Huge Cameros which 
register the images of heavenly 
bodies on photographic fim 
for more careful study thon 
could be mode by wotching 
solely with the eye. After 
the photos ore mode, right, 
they ore meawred ond ono- 
lyzed with the aid of special 
instruments, below 


that if the sun were put at their centers, the orbit of 
earth and even that of Mars would still be inside those 
stars. Most of the blue stars are about the sun’s size, but 
among the red stars there are enormous puffed-up 
giants and small compressed dwarf stars. Our sun is a 
typical dwarf, yellow star. 

Astronomers can estimate the diameters of many 
stars by applying the results of some simple obser- 
vations. It is known that an object changes in color 
from dull red to yellow or white, or even to blue-white, 
as it gets hotter. So we believe that blue stars are hotter 
than yellow or red ones. In addition, we know that the 
amount of light given off by a small section of surface 
area increases rapidly as the temperature rises. The 
total light a star gives off, in comparison to the sun, 
can be computed from its distance and apparent bright- 
ness. The temperature can be estimated from the color. 
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Then the astronomer finds 
needed at that temperature t 
light the star actually produc: 
type whose sizes are fairly unif 
be reversed to indicate the s! 
this method is not precise, it п 
which an approximate dista 
for some stars. 

Sometimes such procedures lead 
however. The proper motion ol 
not at a uniform rate in а straig 
back and forth. This fact suggested tha - 
faint star companion with v performed E 
enly “square dance” This companion had to E 
as massive as the sun to account for the observed me 
of Sirius, but it had never bee: n and was beliew 
to be a faint red star. Some years later, this cone: 
star was actually detected and observed. It Mer 
to give off only 1/10,000 as much light as b ue * 4 
Then, years later, scientists studied this faint o: pr 
with the roo-inch telescope at Mount W pe This 
not red, as expected, but blue-white like Sinus Es 
seemed incredible to astronomers. If the соп ШЫ 
was blue-white, it had the same te mperature às ual 
yet it gave off only 1/10,000 as much light. E 
face could be only 1/10,000 that of Sirius, or e 
larger than the earth. But it had as much en a 
pull, or mass, as our sun. If this was true, ы: that one 
of this gaseous star had to be so compren - 
cubic inch of it would weigh а ton! No such Ts 
had ever been known before and it xe ime 
However, physicists were able to show | x ud 
which are mostly empty, could be squeeze A 
to make such a dense mass. Astronomers no a a 
the existence of such material, and know over 
such white dwarf stars. Й ible for sd entist 

Radio Astronomy has made it possible oa 
to learn about stars that cannot be =. Tde 
ordinary telescopes. Karl G. Jansky of the did waves 
phone Laboratories discovered in 193! а "ed 
are sent from the Milky Way. His discovery 
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signals from outer space. See Rapio LE n now be 
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# you live in the Northern Hemisphere, these 
tre the constellations you will see in the north- 
wn sky. They appear in positions shown here 
#8 P.M. on September 20. 


ted by radio суеп though the skies are overcast. 
radio signals. How the: signals 
ginate and how they change in strength is not yet 
Stood. But scientists are increasing their research 
radio astronomy. 

in outer space are also centers of 
als. Giant telescopes were pointed 
ie but no stars could be located that 
В account for the signals. Astronomers have sug- 
% ed that the radio noise may come from "radio stars" 
à pM to send out visible light, and from "new stars" 
FN novae. Hobby ists and amateurs have done much 
E pioneering study of stars with radio. Some of 
Ы. orga have been employed by large observa- 
s. ^d governments to add to information about 

Strange signals. 


sun also emits 


Certain points 
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History of Astronomy 


hr кусан of long ago left recognizable wall 
| топа} ү star patterns showing that careful obser- 
" tibe, m made of the heavens. As the wander- 
they 250 а ee settled down to become farmers, 
еар 3 to know the proper times for religious 
Р lons and for planting and reaping their crops. 


I 


о, they developed various types of calendars, 

'5 those of the Babylonians, Chaldeans, Egyp- 

uch T Mayans. The sites for many great buildings, 

telestial е pyramids, were carefully located by use of 
в Observations. 

of ы and movements of heavenly bodies were 
Breat interest to the Greek philosophers. About 


CONSTELLATIONS 
OF THE 
NORTHERN SKY 


The constellotions of the northern sky stoy „бе 
oll year, but keep chonging position. They seem to 
move counterclockwise oround the North Stor, like 
o giant pinwheel in the sky 


360 в.с.. Eudoxus, at Aristotle’s request, develo 
plan of the universe This plan showed the cart 
tionless and at the center of the universe. Later, 
Aristarchus, another Greek, showed that all observed 
facts of the heavens could also be explained by a plan 
earth moved around the sun. But most 
nouon 


in which the 
people at the time considered Aristarchus’ 
ridiculous. Hipparchus, in Egypt about 150 n.c., made 
an extensive catalog of star positions and carried out 
studies that were useful in predicting the motions of 
planets and the occurrence of eclipses. Some three 
hundred years later, Ptolemy published Hipparchus’ 
catalog with many additional comments and notes on 
the size and shape of the earth. This book, known as the 
Almagest, was well known to the Arab astronomers 
during the Middle Ages, and was used by William 
Herschel when he discovered proper motion. The Arabs 
increased the accuracy of observed star positions and 
tried to improve the measurements of the size and shape 
of the earth. Some of their results influenced Columbus, 
much later. 

Copernicus, Brahe, and Kepler. Gradually the astro- 
nomical knowledge of the Arabs and the earlier Greeks 
became known in Europe. Copernicus, the great Polish 
in Italy about 1500. There he learned 
of Aristarchus’ earlier suggestion that the earth might 
move around the sun. After many years of study, 
Copernicus published in 1543 his great book, Concern- 
ing the Revolutions of the Celestial Spheres. This book 
supported the idea that the earth and the other planets 
revolved around the sun. Men recognized that, if this 
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At 8 P.M. on the 20th of each month, face 


and look of ikg 
sky. Here are the constellations and br 


you will ses 


1. SEPTEMBER 3. NO 

Shining in the autumn sky ore Cygnus Pegasus the Flying Horse and Andromeda the Princess ond. 
the Swan, Aquila the Eagle, Lyra the Aquarius the Water Bearer now Pisces the Fishes come into viei 
Harp, Capricorn the Goat, and 


appear. Aquarius is much fainter Pegasus has moved westward. 
Sagittarius the Archer. than most of the constellations. 


7. MARCH 

Cancer the Crab and Hydra the Water 
Snake arrive in the southern sky. 

These are faint groups of stars. 


8. APRIL 

On this spring night, Leo the Lion 
prowls in the sky. Crater the Cup is 
а faint constellation beside Hydra. 


9 MAY . . 
Virgo the Virgin an 


d Corvus the 
Le 


Crow are seen in May. 
are on their way oV 


Month by т 


шеи. They : 


t DECEMBER 

walling in the winter sky are 

engulum the Triangle, Cetus the 

ж Monster, Aries the Ram, and Perseus 
№ Hero, with Andromeda and Pisces. 


ге are Boótes the Bear 
Sens one the Crown, 
е Snake, and Libra the Scales. 


he constellations and stars seem to be drifting to the 
move because the earth revolves around the sun 


5. JANUARY 

Auriga the Charioteer enters the 
scene. With him are the Pleiodes, 
Taurus the Bull, Orion the Hu 

Lepus the Hore, and Eridanus the River. 


11. JULY 

Hercules rides high in the southern 

sky. Beneath him appear Ophiuchus 
the Physician and Scorpio the Scorpion. 


ef-s 


6. FEBRUARY 
Conis Major, the Big Dog, and Conis 
Minor, the Little Dog, now appear 


12. AUGUST 

Now we are almost back where the parade 
started. It begins again as the 

Harp, the Eagle, and the Archer appea 


Adapted courtesy Society for Visual Education, Inc, 


Fremont Davis 


idea were true, the stars should show changes in position 
during the year. But no one had ever observed such 
shifts, so few men were willing to accept the theory of 
Copernicus. 

Further and more careful observations made by a 
Dane, Tycho Brahe, again failed to show changes in the 
position of the stars. From Tycho's many observations, 
however, his assistant Johannes Kepler discovered three 
major rules, or laws, describing how the planets moved 
around the sun. He published these laws in 1609 and 
1619. Kepler rightly believed that the planets move 
more rapidly as they come nearer to the sun. 

Galileo of Italy, with his crude telescopes, discovered 
the satellites of Jupiter, which circled that planet like 
a miniature solar system, as Copernicus had suggested. 
Another of Galileo's discoveries proved that Venus 
showed phases like those of the moon, and strengthened 
the idea that the planets go around the sun. These 
phases are produced by light reflected from the sun. He 
also understood that the orbit they make is elliptical. 

Newton's Law. In 1666, Isaac Newton, then only 
twenty-three years old, stated the law of universal 
gravitation, which explained why the planets moved as 
Kepler had described. For many years after Newton’s 
observations were published in 1687, most astronomers 
were busy applying them to the motions of planets and 
comets. Edmund Halley, a friend of Newton, computed 
orbits for 24 comets and found that three of them, seen 
about 75 years apart, were similar. Halley suggested 
that these three were actually the same comet, which 
moved around the sun as the planets did and took 7 
years for a trip in its long, narrow orbit. After this dis- 
covery that comets were normal, explainable members 
of the solar system, they could no longer be feared as 
signs of some evil event. 

New Discoveries. The whole world was astonished 
when, in 1781, William Herschel discovered a new 
planet which was given the name Uranus. But, over the 
years, Uranus did not seem to move quite as Newton’s 
gravitational laws predicted. Among the possible ex- 
planations for the variation was the pull of still another 
undiscovered planet even farther from the sun. A young 
Englishman named John Couch Adams computed 

where the new planet might be, but his prediction was 
not taken seriously and no thorough search was made 
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Mapping the Moon is just one of the mony exocing mis of 
the astronomer. The visible mountcins ond volleys of the on 
are shown os a wavy line on six miles of paper strips. 


for this planet. In France, Urbain Jean Leverrier mad 
similar calculations and sent a prediction to J. G $ 
in Germany, where a new star 
the first night of searching in 1 
planet, which is now known 

the other English astronomer 

they had not made the actual 
portant contribution to the d 
become recognized. 


ra 
ıp was being made. Ox 


16, Galle found the se 
13 Neptune! Adams asd 
е disappointed thy 
scovery, but their ё 


scovery has gradual 


Even Neptune appeared to stray slightly from is 
expected path. Percival Lowell of the Lowell Обет 
tory at Flagstaff, Ariz., predicted where a ninth planet 


might be found which could affect the orbit of Neptuse 
іп the way that had been observed. Extensive search 
in 1930 revealed Pluto, a very faint and small body te 
from the sun. However, continued study of Neptune's 
motion indicates that actually it has been moving "os 
schedule” and that Pluto influences it very little. Here 
as happens occasionally in any science, incorrect infor 
mation resulted in an important scientific discovery 

In 1836, improved instruments and knowledge of stir 
positions finally revealed the long-sought annual shif 
of stars due to the earth's motion around the sun. Her 
was the final proof that Aristarchus had been right 
But, years before the shift in heavenly bodies wat 
actually observed, all astronomers had accepted the 
view that the earth moved around the sun. 

New Sciences Emerge. Gradually distances to othe 
stars were found and the study of the charactenste 
of stars became important. Around 1850 laboraton 


Ar 
study of the spectra of various light sources on ur 
earth stimulated similar study of sunlight and star 
light. The development of photography added e 
portant way to record observations. Gradually a" 
new science of astrophysics and astrochemistry develop ht 
For this work, new kinds of observations of stat brig 
ness and color were required. With stellar distances 
known, the actual luminosities of stars could be оа 
pared with that of the sun. Spectra were шше aa 
sequence associated with color and temperature. баг 
Hertzsprung, a Dutch astronomer, and ec di 
Russell, the great American astronomer, later, E 
pattern relating stellar spectra and their luminos 
See ASTROPHYSICS. A red and 
Variable stars of many types were discove! an 
studied. Some seem to pulsate, alternately pipes: 
and contracting, with considerable changes 1n ж 
ness. Other stars were found to vary 1n brighter 
cause they are really double stars which occas! 
eclipse each other. found 0 
Some stars having blue-type spectra ues ae 
be strangely reddened. This suggested that шо 
be clouds of dark matter, both gaseous and so h dark 
tween the stars. The location and extent of d stars 
clouds are still being determined. From d bright 
of similar temperature and of carefully ve ally. 
ness, the structure of the Milky Way is gradua ? 
coming known. bular 
Distances to the great star swarms known ава 
clusters were found by Harlow Shapley of 2 stars. 
Observatory from the brightness of vana 


found that these clusters outlined the Milky 
. Scientists later recognized other faint, 
E deco ash and distant star clouds, now called 
our own Milky Way star system. 
i Milton Humason, American astron- 
1c 100-inch telescope on Mt. Wilson 
bution of these galaxies in space. 
s theory of relativity has been tested 
wveral types of astronomical observa- 
the grandest scale to describe the 
Mure and behavior of the whole universe have been 
de by a Dutch scientist, W. de Sitter; the great Ger- 
born American scientist, Albert Einstein; an Amer- 
Richard Tolman; and a Belgian, George Lemaitre. 
ime Gamow, an American scientist, has used labo- 
information on the structure of atomic nuclei to 
& how the atoms of the chemical elements may 
ave been formed “in the beginning.” 
р Revised. New facts are constantly being 


similar | 
Hubble a: 
have uscc 
the dist 
à bert Einstein 
f confirmed by 


Attempts í 


ered and errors corrected. In 1952, Walter Baade 
Mt Wilson Observatory, Harlow Shapley at Har- 
d University, and others reported that computations 
ed upon observations taken with the 200-inch tele- 
showed that the Andromeda nebula and the 
Magellanic Cloud, and therefore all the other 
ies, were about twice as far away as had been 


Telescope c! Harvard Observatory has a 60-foot re- 
The saucer-shaped reflector picks up radio waves that 
же sent out constantly by faraway stars. By studying such radio 
p! astronomers increase their knowledge of outer space. 
Photo by Robert E. Cox for Sky and Telescope 
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believed previously. The history of astronomy is still 
being made. 
Careers in Astronomy 


Astronomers, like most scientists, must be able to 
perform a variety of skilled operations Each type of 
operation can be a spec ialty, but most astronomers have 
several special skills. 

Mechanical skills are needed in the design, construc- 
tion, adjustment, and repair of specialized equipment 
A thorough knowledge of photography is desirable for 
the astronomer. Increasingly, photoclectric observa- 
tions are being made, so familiarity with such equip- 
ment is useful. 

Most professional astronomers study four years in a 
college to obtain a gencral knowledge of astronomy, 
physics, and mathematics. Then they usually take 
three additional years of postgraduate study and do 
some original research work. The doctor's degree сапка 


TERMS IN ASTRONOMY 


Aphelion. The point in the orbit of a planct or comet 
which is farthest from the sun. 

Apogee. The point in the moon's orbit which is farthest 
from the earth. This term is also used to identify the 
point at which an artificial earth satellite reaches the 
greatest distance from the earth. 

Apsides. The two points in the orbit of a heavenly 
body where it is nearest and farthest from the body about 
which it revolves. The line of apsides is an imaginary line 
drawn between these two points. 

Conjunction. The situation of a planet when it is in 
line with the earth and the sun. The planets Mercury and 
Venus, which lie between the earth and the sun, are said 
to be in inferior conjunction when one or the other of 
them is between the sun and the earth. Superior conjunc- 
tion takes place when the sun lies between one of them 
and the earth. 

Ecliptic. The apparent path of the sun around the sky 
during the course of a year. The plane of the ecliptic 
is the plane in which the earth journeys around the sun. 

Magnitude is the measure of the brightness of stars 
and other celestial objects. 

Node. Onc of the two points where the orbit of a planet 
appears to cross the ecliptic. З 

Nutation. А small nodding motion of the carth's axis 
caused by changes in the direction from which the 
moon's gravitational action affects the carth. It causcs 
the earth's axis to wobble slightly. 

Occultation. The covering up, or eclipsing, of a star 
by the moon as it journcys around the carth. 

Penumbra. The less intense border of the shadow of 
the moon that falls on the earth during an eclipse of the 
sun, or of the shadow of the earth that falls on the moon 
during an eclipse of the moon. ۴ 

Perihelion is the point in the orbit of a planet or a 
comet at which it is closest to the sun. The carth is at 
perihelion about January 1. | 

Perturbation. A disturbance in the motion of a planet 
in its orbit caused by the attraction of other bodies. 

Precession. A circular motion of the carth's axis 
around the pole of the ecliptic. The earth’s axis com- 
pletes one circular motion in about 25,800 years. This 
motion is caused by the attraction of the moon and sun or. 
the bulging part of the earth near the equator. 

Umbra. The central part of the shadow of the moon on 
the earth during an eclipse, or of the shadow of the 
earth on the moon during an eclipse of the moon. 
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through this apprenticeship indicates that they should be 
able to add new knowledge as professional astronomers. 

There are only a few hundred such professional 
astronomers in the United States. They work mainly at 
colleges or universities that have departments of 
astronomy, at observatories supported by the govern- 
ment, or at large foundations. A number of persons who 
have studied astronomy find that their varied skills and 
knowledge in mechanics, computation, optics, or 
spectroscopy lead to other types of jobs. Astronomers 
have worked in such fields as rocket exploration of the 
upper atmosphere and study of the influence of the sun 
upon weather. Because astronomers have varied skills, 
they сап work in many fields, and in wartime they are 
widely in demand. Astronomers are not highly paid, 
but their effort to observe and explain the heavenly 
bodies is a neverending quest of great interest and 
personal satisfaction, Ректсикк С. Watson 


Related Articles. See the AsrRONOMY section in the 
READING AND Srupy Gute for detailed study outlines 
listing the articles in Мокір Book which refer to astron- 
omy. See the biographies listed under the heading As- 
tronomers in the BIOGRAPHY section in the Guipe. See 
also the following articles: 


Andromeda Cassiopeia Nebula Southern 
Aquarius Centaurus Observatory Cross 
Aries Comet Orbit Space 
Astrology Constellation Orion Travel 
Astrophysics Galaxy Pisces Star 
Auriga emini Planet Sun 
Big and Little Hercules Planetarium Taurus 

ippers Lco Pleiades Telescope 
Boótes Lyra Sagittarius ^ Universe 
Cancer Meteor Scorpius Vega 
Canis Major Moon Solar Virgo 
Capricornus Navigation System 

Outline 


1. How Astronomy Affects Our Lives 

И, Astronomy as a Hobby 
A. Just Plain Stargazing 
B. Telescope Making 
C. Telescope Observations 
D. Photographing the Sky 

Ill. The Heavens as Astronomers See Them 
A. The Nature of Our Universe 
B. Distances in Space 

IV. Astronomers at Work 
A. How Astronomers Determine Distances 
B. How Stellar Motions Are Measured 
C. The Expanding Universe 
D. How Stars Are “Weighed” 
E. How Star Sizes Are Measured 
F. Radio Astronomy 

V. History of Astronomy 

VI. Careers in Astronomy 


Questions 

How does astronomy help the captain of a ship? The 
engineer of a train? 

How can you get a comet named after you? What 
equipment do you need for this activity? 

What is the theory of the "expanding universe"? 

What is an astronomical unit? How is it used? 

How do astronomers measure the size of a star? 


Books for Young Readers 


FREEMAN, МАЕ and Ina. Fun with Astronomy. R di 
House, 1953. The Sun, the Moon, and the Sdn 1959. 


x KENNETH. An Adventure т Astronomy. Viking, 
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Mayatt, RoseRT N. and Млислиет L. 4 , 
to the Skies. Putnam, 1960 Beg! Cay 
NEELY, Henry M. The Stars ^; Clock @ Fist. Vi "n 


This is illustrated with many 
Reen, W. MAXWELL. The Star 
Zi, HERBERT S., and Bax: 

to the Constellations, Sun, M 

of the Heavens. Rev. ed. Sin 


maps and diagrams 
for Sam. Harcourt, Hap 
Ronert Н. Ser 4 Cab 
Planets, amd Other Fens 
ın & Schuster, 19% 


Books for Oldor Readers 


Asmov, Isaac. The Kingdom o Sun. Abelard-Schumun. 
1960. This book presents clear and interesting в» 
formation about the telescope, theories of planety 


motion, and experiments by great astronomers 

BAKER, Ковевт Н. Introduciny the Constellations, Rey, ed 
Viking, 1957. 

BRANLEY, FRANKLYN M. Experiments т Skywwatching. Crow 
ell, 1959. 

CHAMBERLAIN, ]ОЗЕРН M., and Nicnotson, Тиомаз D. 
Planets, Stars and Space. Creative Education Society, 
1957. This book is for the general reader with some 


knowledge of the subject. 

Ноут, FRED. The Nature of the Universe, Rev, ed. Harper, 
1960. 

PECKER, JEAN CLAUDE. The Orion Book of the Sky, Orem 
Press, 1960. This book surveys man's attempt № 
know the heavens from ancient times down to te 
present. 


ASTROPHYSICAL OBSERVATORY is a bureau of he 
Smithsonian Institution and under federal control К 
consists of two divisions. The Division of Astrophys 
Research studies radiation and other aspects of the sue 
Its staff is located in Washington, D.C., and at high 
altitude observing stations on Table Mountain ® 
California and on Mount Montezuma in Chile. The 
observatory’s Division of Radiation and Organism 
studies the effects of radiation on plant and anim 


growth and life. Jom C. Boum 
ASTROPHYSICS, ass troh FIZZ icks, is a branch : 
astronomy that deals with the physical nature of | 


heavenly bodies, including their chemical compositi 
light, and temperature. Astrophysicists use тапу 
principles and theories of physics. 

The astrophysicist analyzes the light that the И 
scope collects. His main tool is a spectroscope, а den 
that forms a spectrum (see SPECTROSCOPE). By «ана 
various parts of the spectrum, the astrophysics 
determine the temperature and chemical CR 
of the sun or a star. For example, the sun's spect 
consists of a bright band of colors ranging Er 
to red, crossed by dark lines. ‘The relative bright г 
the spectrum at different wave lengths es ines 
sun's temperature. The patterns made by the pi up 
can be studied to identify the chemicals that ma in 
the sun. Similar studies made on stars show d | 
peratures and chemical compositions. When the Я 
tions at the surface are known, astrophysicists p 
culate how the temperature, pressure, an 
increase toward the center. 

Other problems in astrophysics include ire 
the planets. Analysis of the spectra of planets C her 
the chemicals that compose their atmosphere 
couples are used to find the temperatures © lopment 
planets, and certain bright stars. Recent B made 
in astrophysics include spectrum photog nois 
with high-altitude rockets, and studies of 1а К 
that come from outer space. Jon 

See also AsrRoNowv. 

ASTYANAX. See ANDROMACHE. 
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ASUNCIÓN, дн soon STAWN (pop. 201 is the 
an! largest city of Paraguay. It on the 
Paraguay Fer, about 950 miles north of Buenos Aires, 
Aggentina Por location, see PARAGUAY (color map). 
AManción © ihe center of Paraguay's cultural life. Well- 
акт ins: «ions include the National Univenity, the 


Paraguayan Atheneum, the National Library, the 
Academy ©! (> uarani Culture, and an excellent museum. 

Mon of i^c people in Asunción work in trade and 
fight indus А railroad connects the city with 
Buenos Air- But river boats carry most of Paraguay's 
Bright аш! | senger traffic. Asunción, with Из excel- 
lent river lı bor, serves as the country’s major port. 
latemation.! airlines also serve the city. 


Juan de Salazar, a Spanish pioneer, founded Asun- 
ба in 153° The city served as the major seat of gov- 
emment in the Plata River basin until 1617, when 
Buenos Aire became the capital. Expeditions from the 
tity established a number of important South American 
dies, including Buenos Aires. President Carlos Antonio 
López began to modernize Asunción after 1840. He 
built stone levees on the river, started many public 
buildings, and laid out the principal streets. The great- 
est period of expansion began after 1930. Since then, 
thousands of new homes and many industries have been 
built. Hanns С, WARKEN 

^^ WAHN (pop. 26,343), is a trading cen- 
ter and win: «resort area in southern Egypt. It stands 
on the east bank of the Nile River, just north of the 
First Catar: For location, see Eoyrr (color map). 
The city marks the southernmost point to which ships 
and barges nornally travel on the Nile. It also serves as 
the southern ‘orminus of Egypt’s main railroad. Nomad- 
kc desert Beci. uins and farmers of the Nile Valley travel 
to Aswan to ~ll their produce. 
_ Aswain’s mild, almost rainless winter weather makes 
it an imporiant winter health resort. The summers are 
unbearably hot. Tourist attractions in the area include 
Aswan Dam, four miles south, and the Temple of Isis, 
five miles south on the island of Philae. Aswan is also 
famous for its red granite quarries. These quarries pro- 
vided stone for the Aswan Dam and for many of ancient 
ypt's famous monuments. Gromoe Н. T. KIMBLE 

ASWAN DAM controls the flood waters of the Nile 
River in Egypt. This granite dam stands at the First 
Cataract of the Nile. It is 1} miles wide, and 176} feet 
high. The Egyptians have increased the height of the 

а twice since it was completed in 1902. In 1912, 
engineers thickened the wall and raised it 16 feet. In 
1933, they raised the height another 30 feet. The Nile 
above the dam has been turned into a lake nearly 200 
miles long. During a drought, engineers can release as 
much as 1,500 tons of water per second for irrigation. 

In the early 1950's, Egypt began planning to build 
second dam south of the Aswan Dam. Egyptian Presi- 
dent Gamal A. Nasser failed to get a loan from the 
United States to help build this new dam. But in 1956, 
the Egyptian government seized the Suez Canal and 
announced that profits from the operation of the canal 
Would be used to build the new dam. The new Aswan 
High Dam is to be 3 miles long and 350 feet high. 
"hgincers plan to make it an earth and rock-fill struc- 
ture, The reservoir will hold about 110,000,000 acre- 

t of water, which is nearly three times the size of 

keMead, behind Hoover Dam. The Aswan High Dam 
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will asure more water for irrigation, and will conteol 
floods and aid navigation on the Nile River. Т. w. Menem 
See abo Dau; Inssc ario; Мих Rives. 
ASYLUM, uh S7 lum, is а place for the care and treat- 
ment of the mentally ill. Either governments or chari- 


table organizations run asytums. 
"The term asylum once was used for which took 
care of elderly people, the blind or deaf, or orphans. Now 


these places are called Ае {най or homes. 

Asylum comes from a Greek word, arylen. It means 
a place safe from violenmct. Asylums used to be places 
where slaves, criminals, and defeated soldiers could go 
to be safe from pursuit, and this safety was called right 
of sanctuary, The temples of the gods gave such pro- 
tection to the Greeks and Romans. The Hebrews had 
whole cities for the same purpose. Christian churches 
were made asylums in the reign of Constantine the 
Great. But so many criminals (оок advantage of the 
right of sanctuary that it was gradually abandoned. 

"The right of asylum is а term used in the laws between 
nations. И means one nation can permit entrance to а 
person flecing from another. Nations have treaties of ex- 
tradition to prevent abuse of this right, Turno Тахиа 

See also Crrms or Rr rvor; MENTAL ILLNESS; EXTRA- 
DITION; INSANITY; INTERNATIONAL. LAW. 

ASYOT, as TOOT (pop. 90,109), is the principal city 
of Egypt south of Cairo. It is the chief town of Asyüt 

and the seat of a bishop of the Coptic Church. 
People travel to Asyüt to obtain its beautiful red and 
black pottery, carved wood and ivory, and shawls. The 
city has attractive tree-lined streets, fine houses and 
mosques (Moslem houses of worship), and a university. 
Ruins of tombs found nearby date back thousands of 
years. Gronor Н. T. Kneis 

ATABRINE is a substitute for quinine in treating 
malaria. It was discovered in 1932 and is also called 
quinacrine or mepacrine. Tons of the drug are produced 
cach year, and the cost per treatment is only a few cents. 
It does not cure malaria but suppresses the symptoms 
so that the victim can keep active. Атм Eowann быти 

See also MALARIA. 

ATACAMA DESERT is a region rich in minerals in 
the northern part of Chile. It extends 600 miles south 
from the border of Peru. The Andes coastal range forms 
its eastern boundary, and the Cordillera de Domeyko 
borders it on the west. About 500,000 persons live on 
the desert. Most of them are engaged in mining copper, 
gold, sulphur, borax, and sodium nitrate. Chile ac- 
quired this entire region after the War of the Pacific 
with Bolivia and Peru in 1879-1883. ManGurRTE Urrtrv 

Sec also бости AMERICA (Land Regions). 

ATAHUALPA, лн tah WAHL рай (15002-1533). also 
called ATABALIPA, was the last ruler of the Inca Empire 
in Peru. In 1532, shortly after he took the throne, 
Francisco Pizarro and his men landed in Рега (sec 
Pizarro [Francisco]. Atahualpa refused to acknowl- 
edge King Charles V of Spain as his overlord or to 
accept Christianity. Pizarro’s men then killed more than 
4,000 unarmed Inca nobles and imprisoned Atahualpa. 
Although he had a room filled with gold and silver in 
ransom, he was not released, and was executed a year 
later. E. ADAMSON HOEBEL 

See also INCA. 


691 


ATALANTA 


ATALANTA, лт uh LAN tuh, a beautiful maiden in 
Greek legend, was warned by an oracle that marriage 
would bring her disaster. The swiftest of runners, she 
refused to marry any man unless he could outrun her, 
and set death as the penalty for defeat. Hippomenes 
appealed to Aphrodite (Venus), who gave him three 
golden apples to drop during the race. Atalanta turned 
aside to pick them up, and Hippomenes won. But after 
their marriage, Aphrodite was angry when the lovers 
did not thank her, and she made them offend Cybele, 
the earth goddess. Cybele turned them into a pair of 
lions, and yoked them to her chariot for life, thus ful- 
filling the oracle’s prophecy. Pue W. HARSH 

See also Мутногосх (The Story of Atalanta's Race). 

ATARACTIC. See TRANQUILIZER. 

ATATÜRK, KEMAL. See KEMAL ATATÜRK. 

ATAVISM, AT uh viz’m, or REVERSION, is the sudden 
reappearance in a plant or animal of a trait which has 
before only existed in remote ancestors. This reappear- 
ance is caused by a recombination of the genes that 
determine heredity, which did not occur in immediate 
ancestors (see GENE). For example, when certain vari- 
eties of tame rabbits are crossed, they may revert 
eventually to the color and appearance of their wild 
ancestors. WiLLIAM C. BEAVER 

ATAXIA, uh TACK sih uh, is a loss of the ability to 
coordinate the muscles. It is a symptom of damage of 
some sort to part of the central nervous system. Locomo- 
tor ataxia involves a lack of balance, or equilibrium. In 
locomotor ataxia, the patient must stand on a broad 
base with his eyes open, or he will begin to sway or even 
to fall. The swaying increases if he shuts his eyes. 

Ataxia has many causes. Locomotor ataxia may be 
due to syphilis (see VeNEREAL Disease [Syphilis]). Many 
diseases that damage various parts of the central nerv- 
ous system may cause ataxia. These may include 
tumors of the cerebrum or cerebellum, certain deficiency 
diseases, and diseases of the spinal cord. Ataxia may 
also result from overuse of such drugs as the barbitu- 
rates, and from alcoholism. Louis D. BOSHES 

See also CEREBRAL Parsv (Kinds). 

ATCHISON, Kans. (pop. 12,529; alt. 795 ft.), is on 
the Missouri River at the northeastern boundary of 
Kansas. It lies 50 miles north of Kansas City, Mo. 
(sce Kansas [color map]). It is an industrial city and 
shipping center. Atchison was founded in 1854. It was 
first an outfitting post for pioneers, and became a start- 
ing point on the route of the Pony Express. The city is 
the county seat of Atchison County. It has a council- 
manager government. WILLIAM Е. Zornow 

ATCHISON, TOPEKA, AND SANTA FE RAILWAY. 
See Ramroap (Leading Railroad Companies). 

ATHABASCA, LAKE. Sec LAKE ATHABASCA. 

ATHABASCA GLACIER. See ALBERTA (color picture). 

ATHABASCA RIVER is one of the most important 
rivers in western Canada. It begins in the Rocky Moun- 
tains and empties into Lake Athabasca. For location, 
see ALBERTA (color map). The 765-mile river, entirely 
in Alberta, drains about 30,000 square miles, Oil-soaked 
sands along the river north of Fort McMurray form one 
of the largest known oil deposits. W. D. Мероосли, 

ATHABASKA was a district of Canada that became 
part of the Northwest "Territories in 1882. It covered 
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about 122,000 square miles. The name comes from the 
Indian word Athepescow, which means a place of hay ad 
reeds. The name was also given to a tribe of Indians 
living in northwestern Canada. 

In 1905 the district was divided. The Western part 
became the northern half of Alberta, and most of the 
eastern part became the northern half of Saskatchewan, 
A small strip on the east was given to the district of 
Keewatin. This eastern section was added to the prov- 
ince of Manitoba in 1912. 

See also LAKE ATHABASCA. 

ATHANASIUS, SAINT (лэ. 295-373), bishop of 
Alexandria in Egypt, became an outstanding foe of the 
Arian heresy (see ARIANISM), For this cause he was exiled 
five times during his 45 years as bishop. His writings 
splendidly defended the faith proclaimed at the Couneil 
of Nicaea in 325. He was born in Alexandria. He made 
monasticism known to the West. — Watrer J. Bexonur 

ATHAPASCAN INDIANS. See INDIAN, AMERICAN 
(North American Indian Languages). 

ATHARV A-VEDA. See VEDA. 

ATHEIST, AY thee ist, is а person who does not believe 
in God, or denies His existence. The term is sometimes 
confused with agnostic, a person who merely says that it 
is impossible to know whether there is a God. The term 
is often misused. In all ages of history, men who have 
not followed the accepted form of religion have been 
called atheists. The ancient Athenians executed Socrates, 
partly because he did not believe in the city's gods. The 
Romans of Nero's time sent Christians to their death 
with the cry “Away with the atheists!” See aho 
AGNOSTIC. ALBERT E. АУ 

ATHELSTAN, ATH ul stan (895-939), the grandson 
of Alfred the Great, succeeded his father, Edward the 
Elder, as the Anglo-Saxon ruler in 924. He earned the 
title of “King of all Britain" by defeating a coalition of 
Danes, Irish, and Scots in the battle of Влай 
(937), апа by temporarily uniting all of England а 
parts of Wales and Scotland. He was also the к 
Anglo-Saxon king to have important diplomate rela- 
tions with continental Europe. See also ALFRED THE 
GREAT; ANGLO-SAXON. повят 5, НОТ 

ATHENA. See Minerva. us 

ATHENAEUM, дтн ce NE ит, was the nan 
ancient Greeks gave to temples of the goddess Ad 1 
(Minerva). Athena was the goddess of wisdom. is 
emperor Hadrian gave her name to the face Е. 
of philosophy, oratory, and literature which he үс dE 
in Rome about a.p. 135. It is to this school tha ў 
name Athenaeum usually refers. ‘The Dutch | 
gians have since given the name Athenaeum t cid 
of junior college rank in which the classics are ES Jand 
study. A scientific club or literary society 1n a 
may be called an Athenacum. In some Anei AUR 
a library is called an Athenaeum. ‘The e azin 
naeum is a famous example. Several literary ™ 8 a 
also bear this name. C. Ввартон. 


. : jef city 
ATHENS (pop. 31,355; alt. 680 ft.) is the Cant 
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in northeast Georgia. It lies 70 miles east E the Un 
It was founded in 1801, and is the home © 
versity of Georgia (see Grorata [color шар, 


: tonse 
Athens factories produce baseball bats, cot 


di 
5 ES ге cords 
electrical transformers, fertilizer, foods, e form 
watches and clocks. Athens has a mayor ват В 
LB! 
of government. Ё 


ATHENS 


ATHENS, ATH unz, or, in Greek, Атнеха (pop. 


565,084; met. area, 1,378,586), is one of the world's 


great historic cities. It now serves as the capital of 
Greece, but its greatest fame dates from the time when 
it was the capital of ancient Attica. Athens stands on a 
plain between the mountains and the sca, about five 
miles from the harbor at Pireaus, the leading seaport of 
Greece. For location, see GREECE (color map). The city 
lies 280 feet above sea level, and has a temperate, 
sunny climate, Perhaps nowhere are the skies bluer or 
more beautiful than over Athens. 


The Ancient City-State 


The Greeks built ancient Athens around a flat-topped 
hill called the Acropolis. At first, this hill served 1 
fortress to which people could go in case of attack by 
enemies. Later, the Athenians built beautiful temples 
on the level area at the top. For a fuller description of 
this temple area, see Acropouis. The city itself lay 


* Mt. Corydollus BUNS Missus R 


— 
1 mile 


Location Map of Athens 


around the hill in a band about a mile wide. A broad 
area of farms and pastures also belonging to the city- 
state of Athens surrounded the city. The whole city- 
state covered an area not quite as large as that of the 
state of Rhode Island. 

The People. The ancient Greeks achieved such a 
high level of civilization that scholars once thought they 
were a separate race of unusually talented people. An- 
thropologists now know that such an idea is incorrect. 
The Greeks were a mixture of Mediterranean and Al- 
pine peoples. Racially, they resembled the ancient 
Romans or any other thoroughly mixed European 
group. The people of Athens and Corinth were racially 
about the same as the remainder of the Greeks, al- 
though the Athenians and Corinthians reached a high 
level of culture, while the other Greeks did not. 

Agriculture. Most Athenians worked in agriculture, 
just as most people did in the other Greek city-states. 
In early Athenian history, large landowners held huge 
estates. But Pisistratus broke up these large estates in 
the 500’s в.с. Only a few large landowners remained in 
Athens in the 400's в.С., when the city was at the height 
of its civilization and power. Athenian farmers raised 


Caryatid Statues at the Erechtheun in Athens sup- 
port the south portico of this magnificent Greek temple. The 


ruins stand just north of the Parthenon on the Acropolis. 
American Express Co. 
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barley, wheat, and other grains. Beans, garlic, leeks, 
onions, and peas were about the only vegetables 
grown. Athenian orchards produced a large variety of 
fruits, including apples, dates, figs, olives, and pears. 

Athenian farmers owned almost no horses, and very 
few cows. The people enjoyed cheese, which they made 
from goat’s milk. Many sheep grazed on the hillsides 
surrounding the city. The Athenians thought that agri- 
culture was the noblest of all occupations. 

Mineral Wealth. The wealth of Athens lay in its 
minerals rather than in its agricultural resources. The 
Greeks began working the silver mines profitably at 
Laureion (now Lavrion) in the early 400’s B.c. Silver 
bullion from these mines provided the wealth upon 
which Pericles based his financial policy. The clay beds 
of the Cephisus River yielded a material of an unusually 
fine texture. This fine clay helped make Athenian pot- 
tery among the best in the Greek world. The marble of 
Mount Pentelicus provided the Athenians with excel- 
lent material for the construction of public buildings. 

Industry and Trade. The Athenians did not allow 
foreigners in their city to own land. As a result, men 
who were not citizens were forced to work in industry 
and trade. A metic, or foreigner, could not be naturalized 
as an Athenian citizen, nor could his children become 
citizens. He was a free man, but he had none of the 
rights or duties of the citizen, and could not hope to 
gain them. Some metics in Athens were descended from 
families that had been there for generations. In the 
days of Pericles, a metic owned the city’s largest 
industry. But he could not vote, and he could not own 
the land on which his factory stood. 

The factories of ancient Athens were small by modern 
standards. A big Athenian shield factory employed only 
120 workers in wartime. Factory workers consisted of 
metics and slaves. Athenian industries used only simple 
tools, But the workmen understood how to break a job 
into parts. This is the same method used on the assem- 
bly lines of modern factories. One man would cut the 
leather for sandals all day long. Another would sew 
them together. 
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Historical Pictures Service 


The Athenians were a seafaring people, and became 
great traders. They handled most of the shipping in the 
Aegean and Black seas. Their merchant ships measured 
about three times as large as the ship that carried 
Columbus to America. But the Athenians never under- 
stood banking or credit. T operated a few smal 
private banks, and the men in charge of the temples 
sometimes loaned the sacred treasures at a high interest. 

Education. An Athenian boy of fairly wealthy parents 
received elementary training in reading, a rich mm 
education, and a great deal of physical training. р 
also learned to write, and became familiar with the 
poems of Homer. Athenian students lived at e A 
were generally taken to schoo! by a slave ca M 
paidagogos. Our word pedagogue, meaning teacher, CO i 
from this Greek term, but the paidagogos was nag 
teacher. He was usually a slave too old or weak ү 
good for any other work. ‘The Athenians never Mer 
the teachers of children, and a teacher was not à E 
official. A poet in Athens wrote of a young man ur " 
no one had seen for a while, “Не is either дч Шу 
teaching.” But teachers of adults were ойе s 
respected. The Athenians thought that stu der 
geometry were for grown men rather than for Е: ot te 

The Ephebi. At the age of 17, Athenian ae m 
upper classes entered ephebic training, x atrolled 
chiefly military. These youths, called ephe 8 n pers. 
the frontier and guarded the highways M tas 
Their training lasted two years The ee pee an 
become famous, although historians doubt ift hallowed 
actually took it: “І will never disgrace these 
weapons or abandon my comrade by but greate! 
placed. . . . I will not leave my country leis 
by sea and land. I will obey the appointe 
the established laws, and whatever new aw: 
may lawfully establish. And if anyone * 
abolish the existing laws or disobey them 
him.” 

Government. Athens was a limit 
days of Pericles. The law recognized al 


cit 
a ‚ were not 
equal, but nearly half of the people Wt 


Ancient Athens, left, lay 5 


miles inlond from the Saronic 
Gulf, par! of the Aegean Sea. 
The Long Walls provided a 
sheltered link between the city 


and its port, Piraeus. 


Modern Athens, right, grew 


ур around the ancient city. The 
ruins of the Parthenon and 
other famous buildings rise 


above the city on the Acropolis, 
right rear 


Slaves had no protection except against murder. Metics 
were free, and could go where they pleased and worship 
as they chose, but they had no share in the important 
parts of Athenian life. The limited democracy that 
developed in Athens was also characteristic of British 
government for hundreds of years. Many of the Ameri- 


can colonics used the British form of government. Some 


countries today have forms of limited democracy. 
History. ihe Athenians boasted that their ancestors 
had not migrated to Athens, but had sprung from the 
beloved Athenian soil. According to tradition, Cecrops 
became the first king of Athens. But Theseus was the 
best known of the early mythological Athenian kings. 


He won fame by fighting and defeating the dreadful 
Minotaur of Crete (see MINOTAUR). Theseus united the 
12 little independent states of Attica under his sway, 
and made Athens a real capital. A later real Athenian 
king, Codrus, was so much admired that the people 
thought no one was good enough to take his place. 
When Codrus died, the Athenians reorganized their 
city-state as an oligarchy, or government of the nobility, 
with a chief magistrate known as an archon. In time, 
the people increased the number of archons to nine. 

The early Greeks, like the early Romans, did not 
Temain satisfied with their aristocratic form of govern- 
ment. No written laws controlled the archons, and they 
could practice any abuses they desired. The lower 
classes revolted and demanded written laws. About 594 
B.C., the archons chose one of the wisest of the Athe- 
nians, Solon, to make a new legal code for the city. 

Disturbances continued even after Solon finished the 
new code, In 560 в.с., Pisistratus made himself tyrant, 
ог absolute ruler, of Athens with the aid of the large 
Numbers of dissatisfied Athenians. The city prospered 
under his rule and under that of his son Hippias. But 
the Athenians could never submit for long to even such 

enevolent tyranny. 

Democracy. In 508 s.c., the Athenians adopted a new 
constitution proposed by the statesman Cleisthenes, 
Which made the state a democracy. This document did 
Rot Propose а new set of principles. It retained the 


Royal Greek Embassy 


ideas of Solon. But it also made provisions for new con- 
ditions which had developed since Solon's time. Until 
Cleisthenes’ time, citizenship in Athens was based on 
blood relationship to the four old Ionic tribes. A man 
had to belong to the Phratries, or brotherhoods, to be a 
citizen. Cleisthenes substituted 10 new tribes for the old 
Ionic tribes. Membership in these new tribes depended 
on place of residence. A man could be a citizen simply 
by living in one of the Athenian demes, or wards. By 
this device, Cleisthenes divorced citizenship from blood 
relationship. This in turn destroyed the political 
monopoly of the aristocratic families. The new consti- 
tution also divided each tribe into thirds, or trittyes, each 
located in a different part of Attica. This lessened the 
influence of sectionalism in Athenian politics, 

The Golden Age. In 499 в.с., Athens generously sent 
help to the Ionian colonies in Asia Minor that were 
struggling against the Persian Empire. This eventually 
resulted in the Persian Wars, in which the Greek cities 
defeated several Persian invasions. Athens had be- 
come the leader of Greece by the time the Persian 
Wars ended in 479 в.с. The city proceeded to strength- 
en its leading position by organizing the Confederacy 
of Delos. This confederacy was supposed to protect 
Greek colonies from Asiatic rule. But it quickly develop- 
ed into a real Athenian empire. The next 50 years stand 
out as the most brilliant in Athenian history. Athens 
became the literary and artistic center of Greece. See 
ARCHITECTURE (Greek Architecture); DRAMA (The 
Greek Theater); GREEK LITERATURE; PHILOSOPHY 
(Ancient Times); Science (The Greeks); SCULPTURE 
(Greece). 

War and Decline. Sparta, in southwestern Greece, 
had watched jealously as Athens rose to power. In 431 
в.с., Sparta demanded that Athens break up the Delian 
Confederacy and free all the Greek cities. In reply, 
Athens insisted that Sparta give up its conquests in the 
Peloponnesus, the southern peninsula of Greece. Neither 
side gave in to the demands of the other, and the Pelo- 
ponnesian War resulted. Athens was defeated in this 
war, and fell under the rule of Sparta in 404 в.с. 
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ATHENS 


Athens never regained its political leadership in 
Greece. But the city remained the country's intellectual 
center. People still flocked to it as a center of culture 
under Macedonian rule, and later under Roman rule. 
A number of Roman emperors favored the city, and 
they erected new and gorgeous buildings there. Athens 
played an important part in Roman history. For hun- 
dreds of years, wealthy Roman families sent their sons 
to Athens to finish their education. But Athens lost its 
position as a cultural center after the time of Justinian 
(A.D. 527-565). In 529, Justinian closed the schools of 
philosophy in the city (see JUSTINIAN I). 

The Middle Ages. Between 1100 and 1400, Athens 
grew poorer and more neglected by the year. Some- 
times an Italian city or Turkey ruled the city, and 
sometimes it was independent. Turkey finally estab- 
lished firm rule over Athens in the 1400's. But nothing 
was done to rebuild and repair the city until the Greek 
revolution of 1821-1829. Athens became the capital of 
the new kingdom of Greece in 1835. Since that time, 
the city has been an enlightened European capital. 


The Modern City 


Athenians refer to the section of the city clustered 
about the foot of the Acropolis as the Old City. This 
section is a remnant of the dreary days before the revival 
of Athens, which began after the Greek revolution of 
1835. The new city spreads in a great crescent about 
the Old City. It includes handsome public buildings 
and broad boulevards leading from a central square. 

The most magnificent of the new city's buildings is 
the royal palace, which is made of Pentelic marble. It 
stands in a beautiful, well-kept park somewhat apart 
from the city. The National Archaeological Museum 
houses one of the finest collections of antiquities in the 
world. Other handsome buildings in the city include 
the House of Parliament, the National Library, and the 
National University. 

Athens has excellent public schools and two Greek 
institutions of higher learning, the National University 
of Athens and Athens College. But scholars throughout 
the world chiefly admire the city for its archaeological 
schools. Outstanding among these are the British 
School of Archaeology in Athens and the American 
School of Classical Studies at Athens. 

Athens serves as the financial center of Greece, but it 
has few manufactures and engages only in domestic 
trade. The most important manufactured products 
include rugs, silks, scarfs, brass and copperware ar- 
ticles, and other items popular with tourists, Athens 
had a very insufficient water supply until 1926. But in 
that year, new aqueducts were opened that more than 
doubled the water supply to the city. 

Early in World War II, the Greeks declared Athens 
an open city. This meant that it would not be fortified 
or defended. Enemies are not supposed to attack a city 
which has been declared open. The Greeks wanted to 
protect the historic buildings and works of art in 
Athens. German troops occupied Athens in April, 1941. 
During the war, the Athenians had very little food. 

They also lacked fuel and clothing. Retreating German 
armies finally abandoned the city in 1944. 

Archaeologists again began restoring ancient Greek 
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ruins in Athens after the war. One of the most im 

sive of these reconstructions was the Stoa of Attalos I] 
which was completed in 1956. The American Schoo! 
of Classical Studies rebuilt this stoa, or arcade, in the 
ancient market place at the foot of the Acropolis. It 
now serves as a museum for materials found in this 


market place. WILLIAM Е. McDosats 


Related Articles in WORLD Book include: 
Archon Hephaestus, Solon 
Cecrops Temple о! Sparta 
Cleisthenes Minotaur Stadium 
Demosthenes Oligarchy Themistocles 
Draco Peloponnesian War Theseus 
Greece Pericles Thirty Tyrants 


Greece, Ancient Shelter (picture) 

ATHENS COLLEGE is a coeducational, liberal ars 
school in Athens, Ala. The school was established as 
Athens Female Academy in 1822, and became Athens 
Female Institute of the Methodist Church in 1842. It 
received its present name in 1931. Graduates receive 
A.B. or B.S. degrees. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). Perry В, Jus 

ATHENS OF AMERICA. Sec ВосотА; Bosrow (Ars 
and Crafts). 

ATHENS OF THE SOUTH. See NASHVILLE. 1 

ATHLETE'S FOOT, also known as RINGWORM, ва 
contagious infection that commonly occurs between 
the toes. It is not caused by а worm, but by a fungus 
similar to that which causes bread mold. The infected 
areas are covered by itching, cracked skin, and in severe 
cases by discolored ring-shaped patches covered with 
scales. Athlete’s foot may affect other parts of the body, 
and may become a severe disease of the feet and hands. 
Some persons are especially susceptible. Athlete's 
may be spread chiefly by walking on the moist, infect 
floors of baths, swimming pools, and gymnasiums. к. 
guard against athlete's foot, floors should be thoroughly 
scrubbed. Athlete’s foot can sometimes be prevenied y 
rinsing the feet in a 1 per cent solution of sodium Un 
chlorite before entering and leaving а gum pa 
by keeping the feet clean and dry. It is er 
bathing the feet in solutions of boric acid or UM 
solutions of potassium permanganate. See also Ae 
WORM. Leon Н. Y LEGI- 

ATHLETIC ASSOCIATION, NATIONAL СОШ?" 
ATE. See NATIONAL COLLEGIATE ATHLETIC Asso 
TION. 

ATHLETICS. Sce SPORTS AND SPORTSMANSHIP. РЕ 

ATHLONE, EARL OF (1874-1957), A 
AUGUSTUS FREDERICK WILLIAM GEORGE ба 
served Great Britain as a leading soldier and ae 
He fought in the Boer War and was governor-gen 


e also 

the Union of South Africa from 1923 to E 1940 0 
E * 3 " Canada from 19 

served as governor-general of Canada Africa, and, 


1946. He fought in India and South i 
during World War I, in France and Belgium. 
The Earl of Athlone was a young 


at 

sabe of Grea 

Mary, grandmother of Queen Elizabeth H B grand 
Britain. In 1914, he married Princess Alice; 


s Р Lucien pratt" 
daughter of Queen Victoria. 


A in J^ 
ATHODYD. See Jer PRopursion (Terms Used! 

Propulsion). 
ATHOR. See HATHOR. zons). 
ATHOS, MOUNT. Sce Greece (Land Region) (fo 
ATKINSON, GEORGE HENRY. Sec OR 

mous Oregonians). 


Atlanta, Ga., is the center of 
commerce, industry, transpor- 
tation, and finance in the 
southeastern United States. 
Many of the nation's leading 
business organizations have 
warehousing and distributing 
branches in Atlanta. 


Ga. (pop. 487,455), is the capital and‏ ت 
dde city of Georgia. It is also the chief railroad and‏ 
У; е center of ће South. A large part of the products‏ 
the Gulf States that are shipped to northern markets‏ 
D» through the city. Atlanta has the nickname The‏ 
^de ae City, because of the many dogwood trees lining‏ 
le oe ing streets, The main street, Peachtree Street,‏ 
аш from the heart of the city to a suburban area of‏ 
attractive old homes.‏ 
n pie and Size. Atlanta is in northwestern Georgia.‏ 
erie, the top of the divide that separates the waters‏ 
thi м into the Atlantic Ocean from those that empty‏ 
Gulf of Mexico. The city is 1,050 feet above sea‏ € | 
Aeon covers an area of about 127 square miles. For‏ 
à ion, see Grorata (inset on color map). s‏ 
ci Description. Atlanta has many attractive‏ 
do ев and estates shaded by hickory, pine, maple, and‏ 
age trees. The city is especially beautiful in April,‏ 
аа white dogwood blooms. Atlanta has more‏ 
м parks and over 20 golf courses. The wooded‏ 
Ghee of the Blue Ridge Mountains surround the‏ 
Y5 many attractive suburbs.‏ 
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Fairchild Aerial Surveys, Inc. 


The Sixth Federal Reserve District offices are located 
in Atlanta. The Veterans Administration has its south- 
eastern headquarters in the city. Other government es- 
tablishments include the Lawson Veterans Adminis- 
tration Hospital and the Atlanta Naval Air Station. 
Most of the nation's large insurance companies have 
their southern headquarters in Atlanta. 

Atlanta has about 30 colleges and universities, in- 
cluding Atlanta University, Clark College, Emory 
University, Georgia Institute of "Technology, Georgia 
State College of Business Administration, Morehouse 
College, Morris Brown College, Oglethorpe University, 
and Spelman College. Over 100 public schools serve 
the people of Atlanta. 

Interesting Places to Visit include the following: 

Cyclorama of the Battle of Atlanta. This circular paint- 
ing in Grant Park Museum is 50 feet high and 400 feet 
long. It is the largest painting of its kind in the world. 
"The battlefield, modeled in Georgia clay, is on a platform 
at the base of the painting. Sec CvCLORAMA (picture). 

State Capitol. This $1,000,000 granite building was 
patterned after the nation's Capitol in Washington, D.C. 
[t houses the Georgia State Museum of natural sciences. 
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ATLANTA FEDERAL PRISON 


Stone Mountain, one of the world's largest exposed 
granite masses, rises 1,686 feet to the east of Atlanta. An 
uncompleted memorial to Confederate heroes has been 
carved on the east side of the mountain. 

Wren's Nest was the home of Joel Chandler Harris. It 
houses a collection of the author's original manuscripts 
and personal possessions. 

Industry and Trade. Atlanta lies near large forests 
and valuable deposits of coal, granite, marble, iron ore, 
and clay. Surrounding plantations produce dairy prod- 
ucts and cotton and fruits. Atlanta is an important 
trading center for cotton, tobacco, grain, mules, and 
horses. Nearby mountain rivers provide electric power. 
More than 1,600 factories produce over 3,300 products. 
The city is a noted textile center and a leader in the 
soft-drink industry. Other products include furniture, 
paper products, chemicals, and machinery. 

Transportation. Fifteen railroads serve Atlanta. More 
than 500 boxcars a day handle the freight traffic. Air 
routes connect Atlanta with most parts of the United 
States, and with Mexico and South America. 

Government. Atlanta has a mayor-council form of 
government. It is the seat of Fulton County. 

History. The state began building a railroad in 
northwest Georgia in 1836. A town called Terminus 
grew up at the southern end of the line. In 1843, the 
town's name was changed to Marthasville. It became 
Atlanta when it was incorporated as a city in 1847. 

Atlanta served as the chief depot for Confederate 
military supplies in 1861. This made it a goal of General 
William T. Sherman in his march to the sea. He took 
the city in September, 1864, after besieging it for several 
weeks. Sherman’s troops destroyed most of Atlanta by 
fire before they left two months later. Atlanta became 
the capital of Georgia in 1868. Another fire in 1917 
caused an estimated $5,000,000 damage. Агвевт B. Save 

See also Fort McPuerson. 

ATLANTA FEDERAL PRISON, in Atlanta, Ga., holds 
habitual and long-term adult male prisoners. The 
United States Bureau of Prisons supervises this close- 
custody penitentiary. The prison covers about 27 acres, 
and has about 2,700 inmates. More than 80,000 men 
have been assigned to the prison since it opened in 
1902. Textile production is carried on at the prison. 

ATLANTA UNIVERSITY is a privately controlled co- 
educational graduate school in Atlanta, Ga. It is part 
of the Atlanta University Center. The center consists 
of Morehouse and Spelman colleges, which grant under- 
graduate degrees, and Atlanta University, which grants 
only graduate degrees. The university has graduate 
schools of arts and sciences, business administration, 
education, library service, and social work. The library 
contains many special collections, especially on the his- 
tory of the Negro in the United States. The university 
was founded in 1865. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). Rurus E. CLEMENT 

ATLANTES. Sce SCULPTURE (Scale and Use). 

ATLANTIC AND GULF COASTAL PLAIN. Sec 
Омітер SraTES (The Atlantic and Gulf Coastal Plain). 

ATLANTIC CABLE. Sce CABLE. 

ATLANTIC CHARTER. In August, 1941, President 
Franklin D. Roosevelt of the United States and Prime 
Minister Winston Churchill of Great Britain met aboard 
a cruiser off the coast of Newfoundland. During this 
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meeting, they agreed on the Atlantic Charter, Ths 
document set forth their hope of a world in which ‘al 
the men in all the lands may live out their lives în 
freedom from fear and want.” 

See also ROOSEVELT, FRANKLIN D. (The Eve of War) 

ATLANTIC CHRISTIAN COLLEGE is a coeducational 
liberal arts school in Wilson, N.C. It is affiliated with 
the Disciples of Christ. Courses lead to the B.A. or 
B.S. degree. The college was founded in 1902, Its 
library contains a collection of literature on denomi- 
national history and thought. Рог enrollment, see Une 
VERSITIES AND COLLEGES (table) 

ATLANTIC CITY, N.J. (pop. 59.544; alt. 10 ft.), is one 
of the largest seaside resorts in the world. It lies on the 
southeastern coast of the state, about 140 miles south 
of New York City and 60 miles southeast of Philadel- 
phia. Atlantic City is built on Absecon Beach, an 
island about 10 miles long and three fourths of a mile 
wide. A narrow strait, and meadows that lie partly 
under water at high tide, separate the island from the 
mainland (see New Jersey [color map]). 

Atlantic City is famous throughout the world for its 
boardwalk, which is 60 feet wide and stretches for 
about seven miles along the ocean front. This walk, 
made of wood, steel, and concrete, is lined with theaters, 
shops, restaurants, and hotels. Convention Hall on the 
boardwalk seats 41,000, making it the largest such hall 
in the world. The Miss America Pageant takes place 
here every September. Amusement places, public parks, 
and national exhibits occupy fivc large piers that extend 
into the ocean from the boardw a! 

More than 1,200 hotels, motels, and boardinghouses 
are located in Atlantic City. About 16,000,000 people 
visit the resort every year. Tourist trade, deep-sea fist: 
ing, and the manufacture of salt-water tafly rank as the 
city’s chief industries. 

Atlantic City was incorporated in 1854. It has à 
commission form of government. Workers complet 
the first boardwalk in 1870. RicmaRD P. м 

See also New Jersey (color picture, Atlantic am 

ATLANTIC COMMUNITY is a term used to bam 
the areas that border on the Atlantic Ocean. On = 
west, it includes the United States, Canada, and ii 
Latin-American countries. On the castern coast iis 
Atlantic, it includes Africa, the Middle East, an He 
the European countries from the Atlantic (0 M n 
drawn from the North Pole through the Ural М d 
tains. It also includes the lands that lie in the Atlan 
Ocean, Greenland and Iceland. 

Characteristics. These lands and their cor 
cover about a third of the carth's surface. 


mmon ocean 
More than 
which has 
philosophy 


i б e: n tech 
Science, economics, and politics. А 


nology have produced the highest 
comfort ever known. Some nations O ically ad 
community are the richest and most оса some 
vanced in the world. But the region also inclue’s 


ies, In some 
of the world's most underdeveloped pet тес, 
areas of Africa, the Middle East, and South n other 


tribes live untouched by modern civiliza ШЫ rogi 
regions, poverty and backwardness hinder ae m 
The political ideals that originated in ШИ йі 
clude anarchy, the total independence of the in ып 4 
democracy, the freedom of the individual W 


The Atlantic Intracoastal 


Waterway extends from 
Boston to Florida, above. A 
freighter enters the Baltimore 
Harbor after a trip on the 
water route, right. 


ipae ima mework, and totalitarian dictatorship, 
E the individua! completely submerged in the state. 
pow thought has varied from atheism to the com- 
рое ol Judaism, Christianity, and Islam. 
Esch ystems run the gamut from state control of 
Ж in communism to a complete hands-off policy in 
sez faire capitalism. 
B [өгөө European nations colonized the 
noma ^n Africa and introduced European values, 
E 2s stitutions, and laws. They also set up net- 
ане капата ор and transportation to aid the 
ИИ E materials and finished products. Some 
remained « P precolonial cultural values and customs 
athe е кое breakup of colonial empires. 
nations of dA several alliances grew up among the 
Atlantic T as Atlantic community, including the North 
lux, and nnd Organization (NAT О), Euratom, Bene- 
an E eem Ihe formation of such organiza- 
о она а trend among nations of the Atlantic 
i of с Ан woik together to solve common problems. 
peaceful E greatest. stumbling blocks in the way of 
World а Ooperation is the contest between the free 
and the communist world. PAUL R. HANNA 
booed Articles, Sce the separate articles in WoRLD 
n this ao countries and continents menion 
ollowing artic euch as AFRICA; ICELAND. See also the 
enelux am " 
Euromarket North Atlantic 


Cent ' 
Purata erica Middle East "Treaty Organization 
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A. Aubrey Bodine 


ATLANTIC INTRACOASTAL WATERWAY is а shel- 
tered water route used by boats along the Atlantic 
Coast of the United States. It consists of a series of rivers, 
estuaries, inland bays, sounds, and inlets, nearly all 
linked by canals. United States Army engineers last 
dredged the 1,550-mile waterway in 1943. Its channel 
has a depth that varies between 7 and 12 feet. About 
$75,000,000 has been spent on the project. The water- 
way provides a fairly safe route for small freight and 
pleasure boats. They are exposed to the open ocean for 
only about 50 miles south from Boston, along the Rhode 
Island coast, and for a 37-mile stretch along the New 
Jersey coast. From Philadelphia, a canal extends to 
Chesapeake Bay. The remainder of the waterway lies 
back from the shore line, or is protected by islands and 
sand bars. Parts of the route are open only to small 
vessels. About 100 bridges cross this waterway. Sailors 
use 22 lighthouses and 3,500 channel markers as guides. 
Water locks lift and lower boats to different levels in the 
Dismal Swamp Canal in eastern Virginia and in eastern 
North Carolina. 

A one-way voyage on the Atlantic Intracoastal Water- 
way takes about 10 days for small vessels. The trip 
presents a rapidly changing climate and varied scenery 
that ranges from the busy shipping scenes at New York 
Harbor to the lonely wilderness along some of the 
Carolina coast and the colorful, crowded resorts in 
Florida. E, WILLARD MILLER 

See also CANAL; GULF INTRACOASTAL WATERWAY; 


INLAND WATERWAY. 
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almost to Antarctica. The ridge is more than 00 mi 
* n mil 
Аке in some places. The top of the Mid-Atlantic Ridge 
DN ME from 9,000 to 10,000 feet below the surface 
ae ا‎ some places it juts out of the water 
кери. islands as Ascension and the Azores. 
е alleys. The valleys on each side of the Mid- 
Atlantic Ridge measure about 500 miles in width, The 
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western valley varies betwr 1,000 and [T1 
deep. Oceanographers hav: ‘covered small wili 
and channels within this lar. valley Fhey беш vis 
appears to be a complete : system as lanpe an de 
Mississippi River system. 1 ends sou tho aed tom 
Greenland between the Az ind Bermuda, The ud. 
ley on the eastern side of Mid-Atlantic др i 
between 14,000 and 15,000 cep. 

The ocean bottom north « Azores rises gradually 
to form a plateau. The plate. «tretches westward fag 
the Hebrides Islands, off S nd, to Менби 
This tablelike area is som s called the Тай 
Plateau, because Atlantic phone and рий 


cables Не on it. The ocean is 
on the plateau. 

Ocean Depths. The deepes: 
lantic Ocean is north of Puc 
called the Puerto Rico Tren 
measures 30,246 feet deep. И 
highest mountain in Nort! 
bottom of the ocean at thi: 
nearly two miles below the s 
South Atlantic reach depth: 
and scientists have found de 


юо to 10,000 feet day 


known place in the Ae 
Rico. This depersiom, 
r the Мааш Di 
Mount McKinley, de 
\merica, rose from de 
int, its peak would № 
ice. Some areas is de 
20,000 to 27,000 let, 
s of 20,000 feet ia tit 


North Atlantic, east of Newfo: (land, 
Methods of Study. Scientists ~udy the ocean bed № 
means of sea dredges and ‹ tubes, which collet 


samples of sediment from th- ocean floor. Se brie 
consist of metal frames that open at one 
have a heavy bag at the othe: Ships drag the 
along the bottom and scrap» sediment. Сол 


are strong, heavily weighted si | tubes that are 
into the ocean bottom. The ‘се of gravity Мей 
provides enough force to drivo (пс tubes into the occae. 
floor. Sometimes scientists us- «xplosives to force 
tubes through the sediment. Сод tubes are lined 
plastic tubes that become fill: th sediment 

Most of the ocean bottom i: covered with 
composed of the shells of tir: ocean animals. 


shells consist of calcium carbonate, 
like silica. Lumps of iron, manganese, and other 
are mixed with the shells. Scientists also find pa 
meteors among the sediment. Red or chocola 

clays cover the deepest ocean beds. Red, blue, and greet 
muds cover the floor along the coast of Brazil. 
ae their color from volcanic rock aad E 1 

Temperature at the surface of the / 
from about 80°F. in the tropics to 28°F. on the bordet 
of the Arctic and Antarctic oceans. Water Def. 
ocean bottom remains constantly near the freezing 
It varies from 36°F. in the north to 32°F. in 
As a result, the ocean bed is warmer than 
the cold regions of the north and south. The 
400 feet of water below the surface have about the 
temperature as the surface water. In warm и 
temperature falls rapidly for the next 1,500 feet 
approaches the bottom water. et 
Currents. Several strong currents move through, 

Atlantic Ocean. They extend from the surface 2 
water to depths of several thousand feet. fom 
Stream in the North Atlantic carries warm er 
the tropics northeastward toward the coast of € 
"This current makes southwestern Europe лї бә 
than northeastern North America, although bot : ой 
lic in the same latitude. The Labrador Current = 
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ATLANTIC OCEAN (Map Index) 


Countries and 
Capitals 
ASCENSION ISLAND 
Br.).. ME: A 
210 


Capital: Georgetown 
AZORES ISLANDS 
( Jo 


Capital: Nassau* 
BARBADOS ISLAND 
Br.) AE d 


Pop и 
Capital: Hamilton* 

CANARY ISLANDS 
(Sp.) 


ital: 
Ke 
one (Br. 


Pop. 
Capital: Santa fabs 
GREENLAND (Den.) 
Pop. . Sune 


Capital: St. George's* 
QUADELOUPE (aa 3 
Po .229,120 


097,220 
Capital: Port-au-Prince 
GELAND; 


D2 
Op... 1,541,700 
Capital: Kingston 


LEEWARD ISLANDS 
(Br.). 
. Pop. 


ор. "1239, 
Capital: Fort-de-France* 


ORKNEY ISLANDS 
(Br.)..... Em 
Pop. - 21,000 
Capital: Kirkwall* 

PUERTO RICO (U.S.A.).D 3 

ор . ..2,349,544 
Capitol: San Juan 

SAINT HELENA (Br.) 

po Dependencies).G 7 


Capital: Jamestown*" 


SKO TOME [AND 
Pale (Port)... 


Capital: São Tomé* А 
SHETLAND EA 
(Br.). АТ 


Рор 
Capital: Lerwick* 


SOUTH GEORGIA 
ISLAND (Br. 
Pop: sss TU. 
Capital: Grytviken* 

TONO (Br.).......E 3 
Capital: Port-of-: Spain 

Ha DA CUNHA 
ISLANDS (Br.).....H 7 
Pop .330 
capital: Edinburgh* 

VIRGIN ISLANDS 

Br.) 


j 6,505 
Capital: Road Town* 
VII ISLANDS 


Vue 
Cities 


Abidjan, 1.С., 56,000...Е 7 
Ассга, Ghana, 15 =. E7 


Bathurst, Gam., 
Belém, ат, ЮЕ 
Belfast, Ire., [8 
Benguela, Ang, i 14,690. 
Birmingham, 


[7 450,000). . 
Bissau, Port. Gi 
18,309 


Brest, Fr. ‚ 110,713. 
Buenos Aires, Arg., 


(9 x ,000)........ H4 
Cape Town, S. Afr., 

440,925 (#577, ali). 
Caracas, Ven., 495,06, 

(*t 693, 896) 


Casablanca, 
682,388. . 
Cayenne, Fr. Gu., 


Comodoro Rivadavia, 
Arg., 25,651 


Source: Latest available official figures. 


* Population of metropolitan area, including suburbs, 


UE Guinea, 3 
Dakar, Sen., 171,200...Е 
Douala, Cam., 80,000. ..E 
Dublin, m 522; 183 
(634,47 
Сеи Braz., 
48,264 
Fort Chimo, Can. 
Fortaleza, Braz., 


205,052. . 
Freetown, S. 
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1,389 
Goose Bay, Can., 1,800. 
Halifax, Can., 93,51 
(*164, 200). . 5 
Hopedale, Can., 200 
Jacksonville, U.S 


o шо о> 


7 
Lagos, UE 267,407...Е 8 
u MT СМЕ, 207,081 DR 


London, Eng 

(*10,4 ics B7 
Luanda, үү 141,647..Е 8 
Maceió, Braz., 99,088. .F 5 
Miami, U. 


291, 68 


Montevideo, U 
850,001 


Pôrto, Port., 281,406 
(*650,000)........ 

Pérto Alegre, Braz., 
375,049 


,049..... G 
Rabat, Mor., 156,209. . С 
Recife, Braz., 512,370. .F 
Reykjavík, Ice., 
2.035... А 
Río Gallegos, Arg., 
5,880 


o 
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Rio de Janeiro, Braz., 


(53,075,000) . $ G 
St. John’s, Can., 

57,078 (*77,991) B 
St. Louis, Sen., 64,000. D 
Salvador, Br: 

389,422... F 
San Juan, P.R., 

432,377 (*588,805)..D 
San Julián, Arg., 3,050. 1 
Santa Isabel, Fernando 

Poo, 9,280 ..... 


ww м om м 


со 


Santiago de Cuba, 
uba, 163,237 
Santo Domi fies " 
Rep., 181, == 
Santos, Braz, 198,405 2 
São Luis, Braz., 79715 
São Paulo, Braz, 
2,197,360 ¢ 
Savannah, U.S.A, 


e 
Er 51 
Trelew, Arg., 5880. НЗ 
Villa Cisneros, 
Sp. Sahara, bé 
Walvis Bay, $. Afr, 
2,325.12 61 
Washington, U.S.A, 
763,956. ..... e 


Windhoek, S.W. Afr., 
20,490. . ... 69 
Yaoundé, Cam., 55,000, Е# 


Physical Features 


Annobon (Isl.), Sp.... 
Anvers (Isl.), Ant.... 
Ascension (Isl.), Br... 
Azores (Is.), Port... 
Baffin Isl., Can. . 
Bahama Is., Br. .... 
Barbados (151.), Br... 
Bay of Biscay... 
Bermuda (Isl.), Br... 
Biscay, Bay of t 
Canary Is., Sp. . 
Cape Blanc, Mau 
Cape Breton Isl., Can, 
Cape Chidley, Qin... 
Cape Farewell, Grnid 
Cape Finisterre, Sp 
Cape Frio, Braz 
Cape Frio, S.W. Afr 
Cape Hatteras, U.S.A 
Cape Horn, Chile 
ou of Good Hope, 


COIE 
оз دم‎ оо C^ ی یہ‎ GO d» C) یہ دن‎ ©з ل‎ 4» оз оз دت یہ د‎ 


Саре aimas, “Lib 
Cape Raso, Braz.. 
Cape Sable, Can. . 
Cape St. Vincent, Port 
Cape San Antonio, 
Ng x vos. 
US Santa Marta 
rande, Arg.... 
Cape Sáo Roque, Braz 
Cape Tres Puntas, Arg 
Cape Verde Is., Port 
Caribbean Sea. . 
Davis Strait 
Dominica (Isl.), 
Drake ES 
English Channel. 
Faeroe Is., Den 
Falkland is., Br. . 
Fernando de Noronha 
(Isl), Braz. . 
Fernando F P60 (Isl), 


р м 
Finisterre, Cape, 5р 
Florida, Straits of. . .. 
Foxe Basin, Can. 
Gibraltar, Strait of... 
goon Hope, Cape of, 


CRM (181), Ве. 
Guadeloupe (Isl.), Fr 
Guinea, Gulf of... .... 
Gulf of Guinea... 
Gulfo San Matías, 
APP NE ETE RES 
Hatteras, Cape, U.S.A 
Hebrides (Is.), Br.. 
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Horn, Cape, Chile. ......| 
Hudson Bay, Cai А 
Hudson Strait.........A 
Jamaica (Isl.), Br.....0 
Larsen Shelf Ice, NT 

Е 

C 


Leeward Is., Br... 
Lesser Antilles (15.).. 
Madeira Is., Port. . 


Puerto Rico UR 
Punta Baleia, Braz. 
А. 
Punta Curumiquara, 
Braz. (Pt.).. F5 
Punta Medanosa, Arg 


(Pt) 
Punta Mogotes, Arg. 
(Pt.) 


6 
F 
Punta Rasa, H 
Punta Santo ‘Antoni 
Braz. (PL) 8 
Punta Turf, B F 
Rio de la Plata, Arp. н 
Ur (Estuary). 6 
St. Helena (Isl), Br 
St. Pu Rocks (Isl.), t 
C 
Е 
531] 
E 


Вга 
st. Vincent, Cap, Pott 
São Tome (Isl.), Port 
Shag Rocks. . 
Shetland Is., Br 
South Georgia (Isl. 
Br. cd 
South Orkney, By 
South Sandwich Is. 


Br 
Southampton 
Tierra del Fuego (181 » 

Arg., Chile. . 
Trinidad (151), 
Trinidad (15.), Br 
Trist da Cunha H1 

(is), ВЕ 
Уа per | 


* Place names marked by an asterisk do not appear оп the map. Key shows general location. 


current that starts in the Arctic Ocean between Green- 
land and the northeastern coast of Canada. It flows 
south until it meets the Gulf Stream, where it ends. The 
Labrador Curr nt gives the coasts of northern Canada 
and New Eng/.:nd a cold climate. It endangers shipping 
by bringing і "ретаз down from the Arctic Circle. See 


GULF STREAM LABRADOR CURRENT. 
Currents in he South Atlantic are weaker than those 
in the North \Папис because the wind systems above 


the South Atlantic are weaker. The Brazil Current carries 
warm water «мага from the tropics along the coast 
of South Amica. A cold stream called the Falkland 
Current mov: s northward along the coast of Argentina 
until it meets the Brazil Current. Another cold current, 
the Benguela Current, moves northward along the 
southwestern coast of Africa. See OCEAN CURRENTS. 
Deep and Bottom Waters. The frigid climate of Ant- 
arctica causes nearby waters in the Atlantic to freeze. 
The ice formed in this region is nearly fresh, even 
though the ocean water is salty. As a result, the un- 
frozen ocean water near the ice contains more salt than 
waters nearby in the ocean. It is also extremely cold. 
The high salt content and low temperature increase the 
density of the water, and it sinks to the bottom. Scien- 
tists have traced Antarctic bottom waters as far north 
as New York ity, 7,000 miles from the Antarctic. 
Deep water originating in the North Atlantic is 
formed in a different way. Water with a high salt con- 


tent from the Gulf Stream mixes with cold water from 
the Arctic Ocean in the area around Greenland. During 
the winter, cold winds further chill the mixed water, 
and it sinks to ‘he bottom. This water flows southward 
over the top o! the heavier Antarctic bottom water, and 
is known as (ер water. Scientists have traced it to the 
Antarctic, where part of it comes to the surface. 

The Mediterranean Sea provides another source of 
deep water for ihe Atlantic. Water in the Mediterranean 


contains more salt than Atlantic waters because of the 
large amount of evaporation from the smaller, inland 
sea, Some of ihe Mediterranean water spills out into 
the Atlantic through the Strait of Gibraltar. Because 
the water is very dense with salt, it sinks to a depth of 
more than 3,000 feet. At this depth, it spreads out as a 
thin layer over the top of the heavier deep water that 
comes from the Greenland area. Scientists have traced 
Mediterranean deep water as far west as Bermuda, and 
as far south as southern Africa. 

Ocean Life. A large part of the life in the Atlantic 
thrives only in the shallow waters around the edges. 

he deep-blue center portions are almost devoid of life, 
except for a few areas such as the Sargasso Sea (see 
SARGASSO SEA). Important food fish include cod, hali- 
but, and herring. One of the world’s largest and most 
Important fishing grounds lies off the coast of New- 
foundland in a shallow part of the ocean bed known as 
the Grand Banks. Fishermen also enjoy large catches at 
the Dogger Bank in the North Sea. Every year, ships 
take tons of shellfish from inlets. Sponges come from 
the Mediterranean and from waters near Florida. 

Exploration. Phoenician traders began exploring the 
Atlantic about 800 m.c. They ventured through the 
Strait of Gibraltar to trade along the coasts of Spain 
and Morocco. Almost 200 years later, Egyptian voyagers 
sailed southward from the Red Sea and rounded the 
Southern tip of Africa. They became the first men 
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known to explore the South Atlantic. No one traveled 
this route again for nearly 2,000 years. In 1487, the 
Portuguese navigator Bartolomeu Dias rounded the 
Cape of Good Hope while exploring the African coast. 

By the 300's в.с., daring Phoenician navigators had 
explored northward from the Strait of Gibraltar to 
Scandinavia. They carried on a regular trade for tin 
with the people of the British Isles. Bits of information 
from ancient Greek writings indicate even more exten- 
sive explorations. These writings mention islands in the 
Adantic, and ancient sailors may have known about 
the Sargasso Sea. 

Little exploration took place in the Atlantic during 
the Middle Ages until the a.p. 800’s, when vikings 
explored the northern part of the ocean. They con- 
tinued their activities through the 1000's, and colonized 
Iceland and Greenland. These Norsemen even traveled 
down the coast of Canada and the United States. 

Exploration of the Atlantic increased rapidly after 
the time of the vikings. Many merchants sought new 
routes from Europe to the Spice Islands of the East 
Indies. Men learned to build better ships, and naviga- 
tion methods improved. European navigators had ex- 
plored most of the west coast of Africa before the time 
of Christopher Columbus. They had also discovered 
the Canary, Madeira, Azores, and Cape Verde islands. 

Columbus’ first voyage in 1492 proved that ships 
could safely travel west across the Atlantic. During the 
next 50 years, many other explorers sailed from Europe 
to all parts of the Atlantic in search of new lands and 
riches. By 1550, ships from Spain, Portugal, England 
and France had explored most of the Atlantic Ocean 
and the surrounding lands. Lieutenant Commander 
Albert C. Read of the United States Navy made the 
first transatlantic airplane trip in May, 1919, opening 
the way for the flights that now speed over the Atlantic 


daily. Wayne V. Burr 
Related Articles in WorLD Book include: 

Atlantis Grand Banks Ocean Currents 

Cable Gulf Stream Plankton 

Columbus, Horse Latitudes Sargasso Sea 
Christopher Iceberg Woods Hole —— 

Deep Labrador Current Oceanographic 

Dogger Bank Ocean Institution 

Outline 


V. Currents 

VI. Deep and Bottom Waters 
VII. Ocean Life 
VIII. Exploration 


1. Location and Size 

11. Coast Lines and Islands 
Ill. The Ocean Bed 
IV. The Temperature 


Questions 


What kinds of materials cover most of the ocean floor? 
Where are the Grand Banks and Dogger Bank? Why 
e they important? ] 
ud pale first explored the Atlantic? When? 
Why does the Atlantic have no northern or southern 
boundaries? 
Where is the temperature at the bed of the ocean 
mer than at its surface? 
"What is the Mid-Atlantic Ridge? The’ Telegraph Plateau? 
The Puerto Rico Trench? И 
What gives the brilliant color to Atlantic muds off 
the coast of Brazil? Р | 
Why does Spain have a warmer climate than Maine? 
What is a coring tube? How does it work? . 
How does the Labrador Current affect shipping? 


701 


ATLANTIC PROVINCES 


ATLANTIC PROVINCES are the four eastern prov- 
inces of Canada: Nova Scotia, New Brunswick, Prince 
Edward Island, and Newfoundland. Sometimes people 
call them the Maritime Provinces, because of the nearby 
seas. They lie northeast of Maine. For location, see 
САХАРА (color map). 

The Atlantic Provinces are noted for their deep-sea 
fisheries, excellent farm lands, and fine vacation resorts. 
Nova Scotia has valuable coal and gypsum deposits, 
and large copper deposits lie in Newfoundland. Vast for- 
ests of cedar, fir, maple, pine, spruce, and other trees 
provide a basis for large lumbering industries in New 
Brunswick, Newfoundland, and Nova Scotia. 

Nova Scotia and New Brunswick became part of the 
Dominion of Canada after the Confederation of 1867, 
which made Canada a self-governing nation (see 
Canapa, History or [Confederation]). Prince Edward 
Island entered the Dominion in 1873, and Newfound- 
land in 1949, W. S. MacNurr 

See also the articles on each of the provinces. 

ATLANTIC REFINING COMPANY. See PETROLEUM 
(Leading Oil Companies). 

ATLANTIC STATES are those states south of New 
England which border on the Atlantic Ocean or are 
closely tied to it economically. The Middle Atlantic 
States are New York and New Jersey on the ocean, and 
neighboring Pennsylvania. The South Atlantic States 
are Delaware, Maryland, Virginia, North Carolina, 
South Carolina, Georgia, and Florida. West Virginia 
lies inland, but is sometimes included in the group. 

ATLANTIC UNION is a proposed organization of the 
leading and more experienced democratic countries, 
and eventually of all nations, under a common federal 
government. Clarence K. Streit was one of the leading 
sponsors of the Atlantic Union Committee, organized 
in 1950 to explore means for achieving this union. The 
committee includes many university presidents and Con- 
gressmen. The supporters of the Atlantic Union believe 
it would help people obtain more freedom, prosperity, 
and security at less cost. CHARLES Р. SCHLEICHER 

ATLANTIC UNION COLLEGE is a coeducational 
school of arts and sciences in South Lancaster, Mass. It 
is controlled by the Seventh-day Adventists. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

ATLANTIS was a large mythical island in the Atlantic 
Ocean. In the Timaeus, Plato tells the fanciful tale that, 
in ancient times, a great empire existed on Atlantis. Its 
armies planned to subdue Mediterranean countries, and 
they were supposedly successful in parts of Europe and 
Africa. But Athens resisted their attack and defeated 
them. Later, great earthquakes and floods shook Atlantis 
and submerged it. During a single day and night of 
rain, the island sank into the sea. 

Plato’s tale fascinated many persons of later times, 
‘They seriously discussed where the island was and how 
it disappeared. When Christopher Columbus discovered 
America and other explorers found new lands in the 
West, the story increased in meaning, Perhaps Phoeni- 
cian and Greek sailors brought back word of islands 
they had seen on their voyages, but Plato seems to have 
invented the details. CHARLOTTE Е, GOODFELLOW 


ATLAS, a missile. See Сллрер Мизие (Ballistic 
Missiles; pictures). 
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ATLAS is usually a book of maps. It Sometimes is. 
cludes facts and figures about places. The term allay 
may also be used for volumes which present any Subject 
in an illustrated or tabular form. ee 

A geographical atlas usually contains charts, maps, 
and tables. They show cities. towns, roads, countries 
rivers, mountains, the size and relationships of land and 
water areas, and the names of features and places, Ав 
index lists the names of such fcatures and tells where to 
find them on the maps. Maps may also show the distri 
bution of many other things such as economic resources, 
population, types of climate, and plant life. 

Standard atlases in the United States include Ham 
mond's New World Atlas, Goodes World Atlas, and the 
Rand McNally Cosmopolitan World Atlas. The Rand 
McNally Commercial Atlas and Marketing Guide carries 
such information as sales distribution maps, postal in- 
formation, lists of national parks and monuments, and 
other valuable facts. Examples of large world atlases 
with relatively detailed maps are the Times Atlas of the 
World (5 vols.), the Touring Club Italiano Atlas, in 
Italian, and the Russian Aé/as Mira. Several countries 


publish national atlases with maps showing physical, 
economic, and cultural resources. Maps in the National 
Atlas of the United States come in loose-leaf forms, so that 


the atlas can be easily kept up to date. 

Most historians credit Claudius Ptolemy, a geog- 
rapher who lived in Egypt, with publishing the fist 
atlas. It appeared in the A.D. 100's as part of an eight 
volume work on map making. Gerhardus Mercator, à 
Flemish cartographer, first u: the name atlas for à 
collection of maps in the 1500's. К 

Early cartographers drew ihe maps in their atlases 
by hand. Some of their early works consisted of col- 
lections of charts for navigation, The number of atlases 
increased with the invention of printing. Notable among 
the early atlases is Theatrum Orbis Terrarum, publishes 
in 1570 by Abraham Ortelius of Antwerp. The Blacus, 
a publishing house in Amsterdam, published а sen : 
atlases during the 1600's. E. Bh EEE 

See also Map. 


" of 
The Mythical Island of Atlantis reached а alor 
iters. 


civilization, according to Plato and other ancient wrl 


AMERICA 


Culver 
A Statue of the Giant Atlas, bearing the globe of the 
heavens on his shoulders, stands in the Farnese Palace in Rome. 


ATLAS was one of the Titans in Greek mythology. 
They wer rthrown by a later group of gods, led by 
Zeus (see JUPITER). Atlas was then compelled to support 


s on his shoulders. He enjoyed a short rest 
when Hercules came to ask his help in getting the Ap- 
ples of the Hesperides. Atlas went to get them while Her- 
cules held up the heavens. When Atlas returned, he did 
not intend to take up his burden again. But Hercules 
tricked him by asking Atlas to take over while he pad- 


the heave 


ded his ders. Then Hercules snatched the appl 
and le See also ATLAS MOUNTAINS; HERCULI 
Perseus; PLEIADES; TITAN. O. M. PEARL 


ATLAS MOUNTAINS extend for 1,500 miles along 
the coast of North Africa. They run from Cape Nun on 
the Atlantic Ocean to the Gulf of Gabes on the Mediter- 
ranean Sea. The range crosses parts of Morocco, Algiers, 


ATOLL 


An Atoll in the South Pacific, 
Canton Island, right, serves as 
9 refueling stop on air routes 
in the Southern Hemisphere. A 
cross section of an atoll, below, 


shows the shape of the coral 
formations, 


CROSS SECTION! 


ey __ OF AN ATOLL 


= -— — ——- 


and Tunis. For 


mountains were с 

The Atlas Mountai up o » chain at 
run side by side from est to northeast. ‘The , 
or Greater Atlas Mou s rise near the Sahara Desert 


Marit 


ıe Mediterranean 


n the Lesser or 


nd along t 


High plateaus separate then 


1tlas Mountains, which ext 
Coast. The highest peaks in the Atlas system include 
Djebel ‘Toubkal fect) and Djebel Bou Naceur 
Both of these are in Morocco 

Minerals found in the Atlas Mountains include silver, 
antimony, lead, copper, iron, and marble. Plant life of 


The 


SH ant 


13,661 
(11,004 feet 


the northern regions resembles that of Europe 
southern slopes are bare and sandy $. Jana 

ATMOSPHERE is a measure of atmospheric pressure 
An atmosphere is a pressure 14.7 pounds to the square 
inch of surface. See also BAROMETER; BOILING POINT; 
PRESSURE 


ATMOSPHERE, AT тил: feer, 


rounds the earth. Scientists divide it into four zones: the 


is the air which sur- 


troposphere, from the earth to 5 to 10 miles above it; the 
stratosphere, 
miles up, and the exosphere, which includes all air be- 
yond 120 miles. See also Ак; EARTH (The Air); IoNo- 
SPHERE; STRATOSPHERE; TROPOSPHERE. 

ATMOSPHERIC DUST. See Dusr. 

ATMOSPHERIC PRESSURE. See ATMOSPHERE (Meas- 
ure). 

ATOLL, AT ahl, is a circular ring of coral in the open 
sea, built up on a sunken bank, or formed on the crater 
of a volcano that has sunk below the surface of the sea. 
A thin layer of soil generally lodges on the reef, and 
vegetation springs up. Tropical plants thrive on the 
atoll, and it becomes a coral island. See CORAL. 

Atolls enclose shallow pools or lagoons. One or more 
channels usually connect the lagoon of most atolls to the 
surrounding sea, on the side from which the prevailing 
winds come. Atolls are found chiefly in the Pacific 


Ocean. 


то to бо miles up; the ionosphere, бо to 120 


ELDRED D. WILSON 


Patricia Witherspoon, Courtesy Pacific Discovery 


ONE DROP 
4 OF WATER_ 


ATOM, АТ um. Everything around you is made up of 
extremely tiny atoms—the chair on which you sit, the 
pages of this book, the air you breathe, and the grass, 
rocks, and trees outdoors. Your body is a complicated, 
organized collection of billions and billions of atoms. 
An atom is the smallest particle of matter that has 
distinct chemical characteristics. 

There are more than a hundred different kinds of ele- 
ments. Atoms of elements combine chemically to form 
molecules. A compound is a substance that consists of 
molecules made up of atoms of two or more elements. 
For example, two atoms of the element hydrogen and 
one atom of the element oxygen combine chemically 
to form a molecule of the compound water. 


Inside the Atom 


Atoms are so tiny that no one can see them, even 
with the most powerful electron microscope. But atoms 
are made up of even smaller particles. The easiest way 
to picture an atom is to think of it as a miniature solar 
system (see SOLAR SYSTEM). The nucleus, or central core, 
of the atom corresponds to the sun in the solar system. 
The rest of the atom is mostly empty space dotted with 
tiny, almost weightless, negative electrical charges 
called electrons. The electrons correspond to the planets. 

The nucleus of an atom consists of several different 
kinds of particles, packed closely together. The basic 
particles of the nucleus are protons and neutrons. These 
particles are called nucleons. Other nuclear particles in- 


CHIEF PARTS 
OF AN ATOM 
NUCLEUS 


or center 


ELECTRON ics 


The electron is a very light particle 
Which circles about the nucleus of 
the atom. It usually has a negative 
electrical charge. Electrons are 
arranged in one to seven shells 
around the nucleus. The distance 
from the nucleus to the electrons is 
more than 10,000 times the diam- 
eter of the nucleus. 


THE TINY ATOM 


_ MATTER consists of MOLECULES made up of ATOMS 


Each drop of water thus contain; 
more than 100 billion 
billion atoms. 


clude mesons, neutrinos, hyperons, and various antiparticis. 
Antiparticles are not present as such in the nucleus, but 
may be given off in nuclear reactions. 


Electrons whirl around the atoin’s nucleus at fantastic 
speeds. It is convenient to think of them as moving in 
orbits, or paths, as planets travel around the sun. The 


whirling electrons complete billions of trips around the 
nucleus in a millionth of a second. { 
The neutral atoms of each clement have а definite 
number of electrons. The number of electrons determines 
the chemical behavior of the element. Electrons have 
almost no mass (see Mass). Ап electron weighs only 
9X 10-28 grams. This would be written with a decimal 
point followed by 27 zeros and a 9. See ELECTRON. Е 
Protons are positively charged particles in the i 
of atoms. All the atoms of a given element have ш 
same number of protons. This number differs from LÀ 
number of protons in the atoms of any other > 
equals the number of electrons outside the atom s : 
cleus, so that the charges balance and the € 
electrically neutral. A proton has a mass about 1; 3 
times that of an electron. See PROTON. "m 
Neutrons resemble protons in size and weig As ; 
they have no electrical charges. Neutrons are uns Я 
outside the nucleus. This means they break down 
form protons. í 
ion of a given element may have different 
bers of neutrons. If the number of neutrons vari Е 
weights of the atoms vary. Atoms of an element 


PROTON 


The proton is one of two kinds 
of particles found in the. nu- 
cleus. It is about 2,000 times 
heavier than the electron and 
has a positive electrical charge- 


t num- 
es, the 
hich 


NEUTRON E 
The neutron is the "y iis 
of particle found in f и: 
cleus. It has the same bec 
as the proton, but is bem. 
having no electrical c 
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differ only in their weights are called isotopes. See Iso- 
ТОРЕ; NEUTRON. 


Mesons are particles in the nuclei of atoms. Scientists 
have identified several kinds of mesons, including pi 
mesons and А mesons. Most mesons weigh between 250 
and 1,000 times as much as electrons. They may have 
positive or nevative charges, or they may be neutral. 
Scientists believe that pi mesons, also called pions, help 
bind together protons and neutrons in atomic nuclei. 
Another particle, the muon or mu meson, is related to the 
electron in its general properties. It is usually not con- 
sidered а truc meson. See МЕЅОМ. 


Neutrinos arc nuclear particles that have no electrical 
charge and no mass when at rest. The highly penetrat- 
ing neutrinos are emitted during certain radioactive 
disintegrations. or breakdowns, of nuclei. 

Hyperons are unstable nuclear particles that аге 
heavier than nucleons. They may have positive, nega- 
tive, or neutral electrical charges. The three main kinds 
of hyperons—xi, sigma, and lambda—are of different 
weights. 

Antiparticles. An ordinary electron has a negative 
charge. Scientists have also found positrons, or positively 
charged electrons. When an X ray strikes matter, it may 
create a pair of oppositely charged electrons. The posi- 
trons and negative electrons destroy each other upon 
contact, and both change back into high-energy radia- 
tion. Positrons are antiparticles of negative electrons. 

Antiparticles of other atomic particles also exist. 
Antiparticles for charged particles have the opposite 
charge. For example, the proton is positively charged 
and the antiproton is negative. Antiparticles for un- 
charged particles, such as for the neutron and the 
neutrino, differ in other properties. When an anti- 
particle meets its antipartner, or opposite particle, the 
two destroy each other, releasing energy. 


Properties of Atoms 


Size. Because atoms consist mostly of empty space, 
it may seem wrong to speak of the “size” of an atom, 
as though it were а marble. But the electrons travel 
around the nucleus so fast that they give form to the 
atom. Atoms are so small that a million hydrogen 
atoms, the smallest atoms, lined up side by side, would 
measure less than the thickness of this page. 


KNOWN ATOMIC PARTICLES 


не Mass* Lifetime (in seconds) 
Гаа 0 stable 
Neutrino** 0 stable 
Electron** 1 stable 
Миопия 206 two millionths 
Pion (charged)** 273 two hundred-millionths 
ion (neutral) 264 less than one 
million-billionth 
К meson** 967 опе hundred-millionth 
ees about 973 one ten-billionth › 
1 meson about 973 eight hundred-millionths 
сав 1,836 stable 
Neutron** 17839 с. 1,010 (17 minutes) 
Lambda** 2,182 three ten-billionths 
Sigma (neutral)** 2,326 less than ten 
i { hundred-billionths 
Sigma (positive)** 2,328 eight hundred-billionths 
yema (negative)** 2,342 two ten-billionths 
; negative) ** 2,585 one ten-billionth 
i (neutral)** 2,570 one ten-billionth 


esas уеп in terms of the mass of an electron. 
particle believed to exist. 


ATOM 


Atomic Number of an element equals the number of 
protons in each of its atoms. The atomic number deter- 
mines an element's place in the periodic table of ele- 
ments. This chart organizes the elements into groups 
with similar properties. Sce ELEMENT, CHEMICAL. 

Atomic Weight is the weight of an atom compared 
with the weight of an atom of oxygen. The atomic 
weight of oxygen is set arbitrarily at 16 atomic mass units 
(the units of atomic weight). On this scale, hydrogen 
weighs 1.008 atomic mass units (amu). 

An element usually has several isotopes, each with 
a different atomic weight. The atomic weight of the 
element is an average of the weights of the isotopes in 
the proportions in which they occur in nature. For 
example, the atomic weight of chlorine is 35.457 amu. 
This value is an average for the two isotopes CP* 
(atomic weight 34.98) and СВ? (atomic weight 36.977) 
in the proportions in which they occur. 

The mass number of an atom equals the total number 
of neutrons and protons in its nucleus. This number is 
close to the atomic weight of the atom. For example, 
the mass number of the light chlorine isotope is 35. Its 
atomic weight is 34.98 amu. 

Radioactivity. Some elements, including radium and 
uranium, are naturally radioactive. That is, they give 
off rays of energy and streams of atomic particles from 
their nuclei. Scientists can make other elements radio- 
active by bombarding them with atomic particles. The 
radiations given off after such bombardment include 
alpha rays, beta rays, and gamma rays. See ALPHA 
Ray; Beta Ray; Gamma Rav; RADIATION; RADIO- 
ACTIVITY. 

Transmutation of Elements means changing one 
element into another. When the nucleus of a radioac- 
tive atom gives off an alpha particle, its mass number 
drops by four, because alpha particles consist of two 
protons and two neutrons. The atomic number drops 
by two (the two protons). When the atomic number 
changes, the atom has become another element. For 
example, a radium atom with a mass number of 226 
and an atomic number of 88 (written з: Ќа?) loses an 
alpha particle. It changes to an atom of mass number 
222, atomic number 86. But the element of atomic 
number 86 is radon, not radium. Thus, radium trans- 
mutes, or changes, to radon (ssRn?*?) when it loses an 
alpha particle. 

Scientists can change an isotope to another isotope 
of the same element, or to another element. They bom- 
bard the isotope with neutrons or with other atomic 
particles. The isotope takes the bombarding particle 
into its nucleus. It may give off a different particle or 
group of particles, or it may not give off any particles. 
See TRANSMUTATION OF ELEMENTS. 

lonization. An atom is normally electrically neutral. 
The charge on the nucleus balances the charge on the 
orbital electrons. But, in the outer part of the atom, 
the electrons are loosely bound. They can be knocked 
out of the atom by violent collisions, as in an electrical 
discharge. This loss of electrons is called ionization. An 
atom that has lost an electron is an ion, and has a posi- 
tive charge. See IONIZATION. 

Electronic Structure. Electrons are arranged in shells 
around the nucleus. Each of these shells can hold only 
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ATOM 


a specific number of electrons. The innermost shell can 
hold two, the next eight, and so on. When the inner 
shells are saturated, or hold as many electrons as they 
can, another shell is started. 

'The light hydrogen atom is the simplest, because it 
has only one electron. According to the theories of the 
Danish physicist Niels Bohr, this electron can exist in 
any of a certain number of orbits around the nucleus. 
Each orbit corresponds to a specific energy level. The 
energy levels can be assigned certain whole numbers, 
called quantum numbers (see QUANTUM THEORY). When 
the electron is in a given level, the atom is in a station- 
ary state. That is, it exists at a specific energy level, and 
does not absorb or give off energy. The most stable 
state in which the electron can move is called the 
ground state. When the electron absorbs energy in the 
form of radiations, it changes to an excited, or high- 
energy, state. It may then return to the ground state or 
to an intermediate energy level, lower than the first but 
higher than the ground state. In changing from high to 
lower energy levels, the electron gives off energy. The 
amount of energy given off as radiation equals the dif- 
ference between the two energy levels of the electron. 

This energy-level theory serves to explain how atoms 


ИМРЕЕЗТ ATOM 


DROGEN - 


e One electron spins 


Its nucleus is made up bourik | 
about the nucleus. 


of just one proton. 


It has 92 
electrons 
arranged in 


seven shells. 146 t 
neutrons. 


The uranium atom 
is also the heaviest atom, 


Nucleus of uranium-238 
has 92 protons and 


can give off radiant energy, such as light. The amount 
of energy given off by an electron in changing us 
lower energy level produces a photon, or unit, of am. 
tain energy (see PHOTON). This corresponds to а definite 
frequency or wave length (color) in the spectrum. The 
various wave lengths can be measured as lines on a 
spectrometer or spectrograph. Ап element's spectrum 
has many lines, because many different energy states 
are possible in its atoms. No two elements have exactly 
the same spectrum. Some, sucli as hydrogen, give off a 
relatively simple spectrum. But others, such as iron 
emit thousands of light frequencies. 

In complex atoms, the outermost electrons are usually 
the only ones that form the visible spectrum, The 
electrons in the inner orbits arc. tightly bound to the 
nucleus. Large amounts of energy are involved when 
these electrons change from onc energy level to another, 
and X rays are emitted. In he elements, these 
transitions give rise to high-energy radiations. 


How Scientists Study Atoms 


No one can see an atom, because it is too small. 
Scientists must use instruments to study atoms. For 
example, they may direct a beam of X rays at a small 
crystal of rock salt. Photographs of the X rays reflected 
from the crystal reveal the regular arrangement of its 
atoms. The distance between atoms in the crystal can 
be determined precisely. 

Scientists use a spectroscope to study the spectra 
emitted by the various elements (see SPECTROSCOPE), 
First they excite the element in an electrical discharge 
ora flame until it glows. Then they use the spectroscope 
to spread the light into a broad spectrum. The pattem 
of colored lines gives them information about the elec- 
trons in the outer part of the atom. Scientists study 
atomic masses and isotopes by a process called mas 
spectroscopy (see Mass SPECTROSCOPY). 


ISOTOPES 


Isotopes are atomic "brothers"— 
atoms of the same element which 
. differ in weight. 


HYDROGEN HAS 
THREE ISOTOPES 


Nucleus: | @ 

one proton 

one neutron P 
Nucleus: 


one proton 


PROTIUM, of 
light hydrogen 


и 
one electron one elect 


DEUTERIUM, or 


heavy hydrogen и rt 
Nucleus: p 


one proton 
two neutrons 


TRITIUM, or 


heavy heavy hydroge" 


А small toy balloon filled with 
hydrogen contains 100 million 
million billion 

hydrogen ctoms 


If an atom were os big os 
the heed of a pin, all the 
atoms in с grain of sond 
would make a cube one 
mile high, one mile wide, 
and one mile long. 


1 mile 


Ewing Galloway 


" prom study the behavior of atoms and particles 
E arding them in atom smashers with atomic pro- 
tiles, such as protons or helium nuclei. They record 


the reactions with sensitive instruments, such as Geiger 

E pna xographic plates. They also analyze 

em дей е mic particles in cosmic rays make on 

Es d à c p E 8. 1 һе tracks of ionizing radiations 

Wilson анч ego s can be seen in a 

Bones: Wit ES : span ATOM SMASHER; GEIGER 
: оор CHAMBER. 


Development of the Atomic Theory 


ES сеен. About 400 B.C., the Greek philosopher 
finer and pem that if matter were divided into 
Where it could pieces, it would eventually reach a point 
of matter они be divided. This smallest bit 
ing “not cutta тя 0 b from a Greek word mean- 

baone Deer, 5 ce Democritus. 
of matter wa gad Ihe Greek idea about the nature 
years, In <n zm forgotten for more than 2,000 
posed a fs Jo! in Dalton, an English chemist, pro- 
àre made u миы He believed that all elements 
Ot created, ke ema which cannot be destroyed, split, 
ate alike, and ee that atoms of the same element 

alton Also ШП den from atoms of any other element. 
combine in es ved that atoms of unlike elements 
assigned Шор inite ratios to form molecules. He 

OHN, c weights to the elements. See DALTON, 
Dis 
ohn Th Electrons. In the late 1890's, Sir Joseph 
Current E an English physicist, showed that a 
stream of m еу passing through a gas consists of a 

ther scien ie wen negatively charged particles. 

Ought the З s called these particles electrons. Thomson 
tons inside atom consisted of negatively charged elec- 

a positively charged substance present 


throughout the atom. See Тномзох, Sir Joseru J. 

Rutherford's Theory of the Atom. In 1911, Ernest 
Rutherford, a New Zealand physicist, published his 
theory of atomic structure. He stated that the mass of 
the atom is located in a small area which he called the 
nucleus. The tiny nucleus is at the center of the atom, 
surrounded by a swarm of electrons whirling in the 
outer void of the atom. 

Rutherford had bombarded thin sheets of gold leaf 
with positively charged alpha particles. He found that 
most of the particles passed through the gold, showing 
that the gold atoms were mostly empty space. But some 
alpha particles bounced back, as though they had hit 
something heavy. Rutherford concluded that these 
particles had hit the mass of the atom, which must be 
centered in a small region. From the nature of the de- 
flection, he concluded that the nucleus must have a 
positive charge. See RUTHERFORD, ERNEST. 

Bohr’s Theory of the Atom. In 1913, Niels Bohr 
suggested that electrons are arranged around the 
nucleus in a definite pattern of shells. He applied the 
principles of the quantum theory to the electron struc- 
ture of the atom, and explained how atoms give off 
energy in the form of light. 

Although Bohr's theory has been modified to agree 
with more recent knowledge, it remains a valuable tool 
for the teacher in presenting a simplified explanation 


707 


If the nucleus of an 
aluminum atom were the 
size of a marble, the 
outermost electron of 
that atom would be 

50 yards away. 


FOOTBALL FIELD 


of the structure of atoms. See Boum, Nrs. 

Discovery of the Proton. In the late 1800's, scientists 
found that a current of electricity passing through a gas 
in a cathode tube produced streams of positively 
charged particles. The lightest-weight particle had the 
same mass as the hydrogen atom. Its charge was equal 
in magnitude to the negative charge on the electron. 
It was the nucleus of the hydrogen atom. By 1920, 
scientists realized the importance of the hydrogen 
nucleus in atomic structure. They called it the proton. 

Discovery of Neutrons. During the early 193078, 
Several scientists bombarded lightweight elements with 
alpha rays. These elements gave off penetrating radia- 
tions. In 1932, James Chadwick, an English physicist, 
found that the rays included electrically neutral par- 
ticles of about the same mass as protons. He called 
these particles neutrons. Neutrons form a fundamental 
building block of the nucleus and explain the differ- 
ences in weight among isotopes of an element. See 
CHADWICK, Sir JAMES. 

Splitting the Atom. In 1938, the German chemists 
Otto Hahn and Fritz Strassmann studied the effect of 
neutron bombardment on uranium atoms. They de- 
tected isotopes of light elements among the products of 
the resulting reaction. In January, 1939, the Austrian 
physicists Lise Meitner and Otto R. Frisch explained 
this reaction as the splitting of a heavy atom into two 
medium-sized atoms. They called the process fission. 
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They predicted that fission woul 
of energy. Later experiment 
are liberated during fission 
chain reaction possible. Sc 
MEITNER, Lise. 

Modern Theories. Duc 
and experimental work donc in the early 1900's, the 
field of atomic science was stimulated. A new theo 
called :wave mechanics, explained many aspects of фе 
wave nature of particles and their behavior, New 
theories explained the outer siructure of the atom. 


d release large amounts 
ts showed that пеше 
This made the nudes 
\TOMIC ENERGY; Fos, 


> the brilliant theoretical 


Physicists turned their attention to the tiny, har- 
packed nucleus. At first, the discovery of the neutron 
allowed a simple picture of the nucleus. But soon this 
simplicity vanished as scientists discovered new nuclear 
particles. It seemed that the discovery of the meson 


might explain what held the nucleus together. 

Research following World War II turned up а be 
wildering array of mesons and heavier particles. The 
various pieces of the nuclear jigsaw puzzle did not fit 
together in any simple way. \Vith the development of 
high-energy accelerators, new “fundamental” particles 
were found. 


The ultimate structure of the nucleus still remains to 
be understood. Thousands of scientists continue t0 
explore the mysteries of the atom. 


RALPH E. Lapp. Criticaliy reviewed by GLENN T, SEARORG 
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BASIC TYPES OF ATOM SMASHERS 


Electrical ond magnetic fields ore used 
to speed up chorged porticles ond guide 
them into the nuclei of atoms, causing 
nucleor reactions. 


PARTICLES ARE SHOT IN A STRAIGHT LINE 
la some atom smashers, such as 


to high-frequency 
alternating current 


The particles оге shot through a series of 
tubes alternately charged positive and negative. 
Speed of particles is increased from tube to tube 


ATOM SMASHER is the name sometimes given to a 


machine used to accelerate, or speed up, electrically 
chary atomic particles such as electrons or protons. 
These machines received their name because the ac- 
celerated particles are used to bombard the nuclei of 
atoms. lhis often causes the nuclei to release various 
particles. Scientists call atom smashers particle accelera- 
tors or lear accelerators. Atom smashers rank among 
the most important tools of nuclear physics. They have 


enabled scientists to make many of the most important 


discoveries about atoms. 

Kinds of Atom Smashers. Atom smashers may be 
grouped according to the path that the accelerated par- 
ticles follow. In some types, the particles move in a 
straight line. The straight-line accelerators include Van 
de Graaf generators and the various linear accelerators. 


her type of accelerator makes the charged particles 
go round and round in circular paths. The circular type 
of accelerator includes the cyclotron, the synchrocyclotron, 
the betatron, and various synchrotrons, such as the cosmo- 
tron and the bevatron. 

How Atom Smashers Work. Scientists use the electron 
volt (ev) to measure the energy to which particles in an 
atom smasher are accelerated (see Atomic ENERGY 
[Atomic-Energy Terms]). Modern accelerators produce 
energies of thousands of electron volts (kev), millions of 
electron volts (mev), and billions of electron volts (bev). 

In an atom smasher, an electric field accelerates the 
particles in the direction of their movement (see ELE 
TRIC FELD), In some machines, this field acts along the 
total path of the particles. But in most machines, the 


PARTICLES SPEED AROUND A “RACE TRACK" 
п other atom smashers, such as 


THE SYNCHROTRON 


Alternating Current 
{ Windings 


Electrons are shot through a circular 
vacuum tube placed in a ring magnet 
and kept in a circular course by the 
magnetic field. Each trip around, an 
electrode gives the electrons an 
energy boost until they reach peak 
energy and bombard the target. 


field is applied at various intervals along the path of 
the particles, and the particles coast or drift between 


regions where acceleration takes place. In addition, 


atom smashers have guide fields that make the particles 
follow the desired path. In most cases, a separate mag- 
netic field is used as a guide field (see MAGNET AND 
MAGNETISM [Polarity of Magnets]). 

For lower-energy machines, up to several mev, it is 
possible to apply the voltage directly to accelerate the 
particles. The Cockcroft-Walton machine and the Van 
de Graaff generator work in this way. For higher ener- 
gies, successive accelerations repeated many times are 
used. In the cyclotron, a magnetic guide field bends the 
particles into circular paths. An electric field, produced 
by a voltage that alternates with the frequency of radio 
waves, accelerates the particles twice each turn. 

As particles are accelerated to very high energies, 
they get out of step with the accelerating field. To cor- 
rect this difficulty, scientists vary the frequency of the 
accelerating voltage. The synchrocyclotron and the 
various synchrotrons work on this principle. 

In the betatron, electrons move in a circular path. 
A magnet forces an increasing magnetic field through 
the area enclosed by the circular orbit. This field 
accelerates the electrons. 


ROBERT L. THORNTON 
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An Awe-Inspiring Mushroom Cloud rises above Bikini atoll in an un 


Defense Dept. 
rwater 


ips. 
atomic bomb test. The mighty column of water dwarfs huge battleship: 


ATOMIC BOMB. The first atomic bomb, or A-bomb, 
exploded on July 16, 1945, near Alamogordo, N. Mex. 
It produced an explosion equal to that of 20,000 tons 
of . Within a few weeks, American planes helped 
bring World War II to an end by dropping atomic 
bombs on Hiroshima and Nagasaki. Japan. The atomic 
bombs weighed only half as much as the largest aerial 
bomb used before 19, 5. But each produced as much 
energy as the detonation of a stack of explosives the 
size of the Washington Monument. The fact that a 
single plane could deliver such a destructive device 
revolutionized warfare, and the world entered the 
Atomic Age. Old weapons and techniques of warfare 
and military strategy became in part obsolete 
of the vast destructive power of the bomb. 

The atomic bombs of ic 
the wide variety of nucle 


because 


)45 rank as primitive beside 
ar weapons developed since 
World War II. Atomic weapons have been perfected as 
warheads for missiles, artillery shells, land mines, 
bazookas, and torpedoes. They also serve 
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as “triggers” 


to set off the colossal power 
(see HYDROGEN Bos). 


Destructive 
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sive power from an atomic bor 
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earthquake-resistant construction, 
mile from ground zero. Ground zero 
ground directly above or below the 


Ground zero at Hiroshima ма 
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zero, becausc the bomb was exploded in the air. One 
mile away from ground zero, the blast cracked 12-inch- 
thick brick walls. At a distance of 14 miles, all homes 
were severely damaged. Moderate damage extended 
put 2 miles. Bevond that, the blast caused only light 
damage to frame structures. 

Heat Effect. | NT explosions produce a temperature 
ofa few thousand degrees. But atomic bombs produce а 
glowing ball of fire that may reach temperatures of 
millions of degrees. The radiant energy produced in the 
fireball travels out from point zero with the speed of 
light. It includes visible, ultraviolet, and infrared rays. 
Two effects combine to reduce the burning power of 
these rays as thev travel away from point zero. First, the 
atmosphere absorbs some of the heat rays. Second, the 
energy shoots out in all directions. As the distance from 
point zero doubles, the intensity of the radiation drops 
by the square of the distance (the distance multiplied 
by itself). At 1 mile from point zero, the intensity is 
only $ as powerful as it was at $ mile. And at 2 miles 
itis } as strong as it was at т mile, or y% its value at 
] mile. 

At Hiroshima, flash burns killed persons directly 
exposed to the heat as far as a mile away from ground 
zero, Paper, wood, and foliage were scorched as far as 
1} miles from ground zero. Closer in, the intense heat 
ignited fires. These fires blazed up and created other 
fires. The ultimate effect was a raging fire-storm that 
burned out much of the city. 

Nuclear Radiation. Atomic bombs emit penetrating 
radiations. Radiation released at the time of the explo- 
sion is called prompt radiation. Radiation that does not 
affect the earth until after the blast is called delayed 
radiation, or fallout, Prompt radiation issues from the 
bomb explosion in a great flash of neutrons and gamma 
ays, or high-energy rays similar to X rays. The neutrons 
Can penetrate concrete and solid substances. But the 
neutrons do not extend their lethal effect as far from 
ground zero as do the gamma rays. Gamma rays, like 
тауз of visible light, drop sharply in intensity with 
Increasing distance from the point of origin. At Hiro- 
shima, the prompt penetrating radiation produced by 
the blast was lethal up to a mile from ground zero. 

The effect of gamma rays on human beings is meas- 
Es ee (r) units. A dose of about 450 roentgens 
ih а! body radiation produces death within a month 

alf of the persons exposed. Half of this dose will 
produce temporary sickness. The radiation dose from a 

iroshima-type bomb amounts to about 3,000 r at 2 
oe point zero, and 100 r at 1 mile. At 13 miles, 
иЄ dose falls to only а few roentgens. See RADIATION 
SICKNESS, | 
m. from an atomic bomb may occur soon m 
months. explodes, or it may be delayed for um. ^ 
near the ог even years. When an atomic bomb pi m 

x ae 8 surface, dirt is sucked into the I i 
Sint a es coated with radioactive fission ee 
active ШЫ is carried aloft іп the bomb cloud. boxe io- 
ns Ra ris drifts back to earth after the exp uus 
cases eek bombs are detonated in the air. b КА 
ТМА itle dust rises into the fireball. ut 

ve fission fragments are swept up into the bomb 

high. uite on the size of the explosion es 
ан ich the cloud rises, the fission fragmen n: 
"red in the troposphere, the lower air, or in the 
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stratosphere, the upper air. Debris scattered in the tropo- 
sphere descends to earth as fallout within a month after 


the blast. Stratospheric fallout may not fall to earth 
for years, See FALLOUT. 


How an A-Bomb Works 


Fission. The atomic bomb gets its energy from the 
fission, or splitting, of the nuclei, or cores, of atoms of 
uranium or plutonium. The relationship between mass 
and energy put forth by the German-American mathe- 
matician Albert Einstein explains how the fission of 
heavy atoms can produce energy. 

Einstein's Special Theory of Relativity, published in 
1905, states that mass may change into energy accord- 
ing to the equation E= me’, In this equation, Е stands for 
energy, m stands for mass, and с? stands for the speed of 
light multiplied by itself. This shows that an extremely 
small amount of mass will change into a large amount 
of energy. On this basis, if all the atoms in a pound of 
matter were completely changed into energy, they 
would release as much power as would the explosion of 
10,000,000 tons of TNT. However, nuclear fission does 
not transform atoms completely into energy. It merely 
splits them into smaller pieces. The total mass of these 
pieces is less than the mass of the original atom. The 
“lost? mass changes into energy according to Einstein's 
formula. For example, if all the atoms in a pound of 
uranium underwent fission, they would release only as 
much energy as the explosion of 9,000 tons of TNT. 
Thus, nuclear fission taps about rho of the total 
possible energy of the atom. See Атоміс ENERGY (Nu- 
clear Fission). 

Only certain fissionable materials undergo fission read- 
ily enough for use in an atomic bomb. None of these 
materials exist in nature in pure form. Scientists must 
prepare them from naturally occurring uranium. Nat- 
ural uranium consists mainly of two isotopes, or atoms 
that differ in their weights (see Іѕоторк). The heavier 
isotope, U, accounts for 99.3 per cent of ordinary 
uranium. The scarce, lightweight isotope, 0%, fissions 
more readily. But it must be separated out of the 
natural uranium. Plutonium, an element heavier than 
uranium, does not occur naturally. It must be manu- 
factured by bombarding ordinary uranium with neutrons, 
or electrically neutral nuclear particles. See PLUTONIUM. 

Chain Reactions. The neutron is the most effective 
particle to cause uranium fission. Only one neutron is 
needed to split an atom. When an atom fissions, it splits 
into two smaller atoms, or fission fragments. These fission 
fragments are probably all radioactive. The fissioned 
atom also releases two or three neutrons. Thus, a series 
of fissions, or a chain reaction, is possible. In a chain reac- 
tion, the fission of an atom releases neutrons m ae 
produce other fissions in other atoms. This F eases stil 
more neutrons. The chain reaction is se if-sustaining, 
because once fission begins, the neutrons released will 
continue to fission other atoms without anything being 
added. In an explosion, the chain reaction takes place 
А chain reaction requires rather pure 
fissionable material. Huge separation plants process a 
gaseous compound of uranium and force it through 
barriers. which contain millions of tiny holes. The 
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The "Little Boy" Atomic Bomb Destroyed Hiroshima, 
Japan, Aug. 6, 1945. It killed about 70,000 persons. The bom- 
bardier set the control plugs to arm the 9,000-pound bomb just 
before it was dropped from a B-29 bomber. When the bomb 
reached 1,850 feet, a radar echo set off an ordinary explosive 
inside. This drove a wedge of Uranium-235 into a larger piece of 
0295, setting off a blast with the force of 20,000 tons of TNT. 


Adapted from art 
Newsweek; photo: 


k by Van Dyke, Dec. 19, 1960, 
graphs by Los Alamos Scientific Lab. 
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The "Fat Man" Atomic Bomb Destroyed Nagasaki, 
Japan, Aug. 9, 1945. It killed about 36,000 persons. The control 
plugs and radar antenna on this bomb served the same purpose 
as those on the “Little Boy" bomb. But the 10,000-pound “Fat 
Man" bomb was designed to use a more advanced nuclear prin- 
ciple. An ordinary explosive crushed a hollow sphere of plutonium 
into a beryllium core, setting off the nuclear reaction, 


lighter-weight gas molecules containing U?35 have 
slightly greater speed than the heavier ones containing 
U?88. They have a slightly greater probability of passing 
through the tiny holes, By pumping uranium gas through 
many miles of pipe and through hundreds and hundreds 
of barriers, the end product consists of uranium highly 
enriched in its 0235 content. The U.S, government built 
the first gaseous diffusion plant at Oak Ridge, Tenn. 

Critical Mass. Before a chain reaction can take place, 
the fissionable material must be present in a critical mass. 
A sphere about the size of a golf ball (a pound) is sub- 
critical, or too small. In a mass of this size, too many 
neutrons produced would escape through the surface of 
the sphere into space. They would be unavailable to 
Start more fissions. Тһе chain would soon stop for lack 
of neutrons. As the size of the sphere of fissionable 
material increases, it reaches a size where the production 
of neutrons inside the sphere offsets the loss of neutrons 
at the sphere’s surface. At this point in the balance of 
neutrons produced and lost, the chain reaction goes 
critical, or becomes self-sustaining. A critical amount of 
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е 5 t a about the 26 
active material corresponds to a sphere abou 
of a baseball. Е п а 
Producing an Explosion. In producing à 


1 1 1 R mheriticz mounts 
explosion, scientists start with subcritical аг 


fissionable material. Otherwise, the mae e 
explode too soon. The subcritical amounts Dee о 
critical (larger than critical mass) when they aie ae 
together. In order to release a large a й E. 
the masses must be brought together тару nay bring 
together for a fraction of a second. Scientists a ement: 
the masses together by using a gun-barrel ud asd 
In this device, а subcritical mass at one еп rojectile: 
target and another subcritical mass acts as ше masses: 
Air space in the gun barrel separates e explosive 
They do not become critical until a hig "The force 
propellant fires the projectile at the ta i 
of the impact welds the two pieces of fission Я 

together. The time between the successive second 
the chain reaction is about 107070707000 йй 
A nuclear explosion takes place in about ToN а 
of a second. In this brief time, two sep" 


2,000,000 ,000,000,000,000,000,000, atoms of uranium 
split. The atomic fragments produced in fission shoot 
about at high speed. They cause the mass of the weapon 
to reach temperatures of many millions of degrees. The 
explosion releases energy equal to that released by 
20,000 tons of TNT, or 20 Kilotons of energy. 


History 

The history of the atomic bomb began in the late 
1890's with the work of such men as Wilhelm К. 
Roentgen and Antoine Henri Becquerel. In the early 
1900's, scientists learned about the structure of the atom. 
Einstein's Special Theory of Relativity provided a basis 
for understanding nuclear energy and showed that the 
atom contained vast energy. But this energy seemed to 
be beyond men’s reach until the late 1930's. For the 
early history of atomic research see Атом (Develop- 
ment); Атомю ENERGY (Development); RELATIVITY. 

The Manhattan Bomb Project. In the late 1930's, 
scientists succeeded in splitting atoms of uranium by 
bombarding them with neutrons. They found that the 
split atoms released neutrons and energy. Enrico Fermi, 
the Italian physicist, reasoned that the neutrons emitted 
in fission could produce a chain reaction. 

Many physicists recognized the military possibilities 
of atomic energy. They felt that the United States 
government would be interested in further research on 
the chain reaction. In the summer of 1939, Einstein 
wrote a letter to President Franklin D. Roosevelt ex- 
plaining the problem. Early in 1940. the scientists 
received the first funds for research. The results of the 
research were hopeful, and in 1942, the United States 
government authorized a concerted attack on the atom 
to produce an atomic bomb. The Manhattan Engineer 
District of the Corps of Engineers (the Manhattan Proj- 
ect) was organized to accomplish this goal. 

On Dec. 2, 1942, Fermi and his coworkers at the 
University of Chicago succeeded in producing the first 
man-made chain reaction (see Aromic ExERGY [Chain 
Reactions]). This success led to the construction of huge 
plants for the production of plutonium from uranium 
and for the separation of U?95 from 038. The fissionable 
material was shipped to Los Alamos, N. Mex., where the 
Manhattan Project built its weapons research laboratory. 
Scientists and engineers worked out the elaborate tech- 
niques needed to detonate an atomic explosion. 

Atomic Explosions. The first experimental explosion 
of an atomic bomb took place on July 16, 1945, near 
Alamogordo, N. Mex. The first military application 
followed on August 6, when an atomic bomb was 
dropped on Hiroshima, Japan, by a high-flying B-29 
bomber. This bomb killed more than 70,000 persons, 
and injured almost as many. More than 44 square miles 
of the city were destroyed. Three days later, an atomic 
bomb of improved design exploded over Nagasaki. 
This Weapon used plutonium, rather than uranium, as 
the fissionable material. It caused tremendous loss of 
human life and destroyed about 13 square miles of city 
“tea. More than 36,000 persons were killed and 40,000 
injured. But the war was ended quickly. i 

In July, 1946, the United States tested two atomic 
bombs of 20-kiloton power at Bikini Atoll in the Mar- 
shall Islands, These tests were made to determine the 
effects of nuclear weapons on military equipment. In 
the Spring of 1948, the United States tested three weap- 
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ons at Eniwetok Atoll (Pacific Proving Grounds). These 
explosions tested more powerful bombs which used up 
their nuclear material more efficiently. A bomb with six 
times the power of the Nagasaki weapon was detonated. 

The Russians tested their first atomic bomb in August, 
1949. After this, a period of intense competition in 
atomic arms began. 

Early in 1951, the United States tested a dozen small 
nuclear weapons at its Nevada Test Site. In the same 
year, a series of bomb tests took place at the Pacific 
Proving Grounds in the Marshall Islands. Four large 
atomic bombs were tested, and a small-scale hydrogen 
fusion weapon triggered by an atomic bomb was deto- 
nated. In 1951, Russia tested two atomic bombs. 

In 1952, the United States continued testing at the 
Nevada Test Site and at the Pacific Proving Grounds. 
On Nov. 1, 1952, American scientists detonated the 
first megaton-class hydrogen fusion weapon at Eniwetok 
Atoll. This weapon released energy equal to more than 
5 megatons, or 5,000,000 tons of TNT. The British joined 
the atomic powers in 1952, when they tested an 
atomic weapon at Monte Bello Islands off Australia. 

The Russians tested their first megaton-class hydro- 
gen bomb in August of 1953. In that year, American 
scientists detonated a series of atomic bombs in Nevada. 
The British continued their A-bomb tests in the desert 
of southern Australia. 

In 1954, American experts detonated five nuclear 
weapons in the Pacific. The Bravo test of this series, on 
March 1, produced an explosion equal to 15,000,000 
tons of TNT (15 megatons). Tests of hydrogen bombs 
with reduced radioactive fallout took place in 1956 and 
1958. The British detonated their first hydrogen-fusion 
weapon in May, 1956. After 1955, detonation of nuclear 
weapons became so frequent that the test series were 
difficult to identify. The U.S., Britain, and Russia 
informally suspended nuclear weapons testing late in 
1958. That year, at Geneva, they began meetings aimed 
at reaching a formal agreement on a test ban. 

France became the world’s fourth nuclear power in 
1960 when it exploded two atomic bombs, one in Feb- 
ruary and one in April. The test blasts occurred at Reg- 
gane, Algeria, in the Sahara desert. Клин E. Lape 

Related Articles in WorLD Book include: 

Atom Hydrogen Bomb Radiation 

Atomic Energy New Mexico (color Radiation Sickness 
Civil Defense picture, Historic Radioactivity 
Fallout New Mexico) U-235 

ATOMIC CLOCK is a device for measuring time inter- 
vals by measuring the frequency of light given off, or 
absorbed by, atoms or molecules. The natural fre- 
quencies of atoms and molecules are fixed by nature. 
Under conditions existing in a clock, they are stable. 
Some atomic clocks will gain or lose no more than 1: 
second in a thousand years. Man-made mechanical 
clocks are disturbed by many things, including changes 
in temperature and air pressure, and the wearing of parts. 

Atoms and molecules used in atomic clocks include 
cesium atoms and molecules of ammonia gas. Atomic 
clocks control the time signals sent out to all parts of the 
world from national laboratories, such as the Bureau of 
Standards. Their accuracy will prove important in the 
navigation of spaceships. ROBERT L, THORNTON 
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The Workshops of the Atomic Age are atomic reactors such as those housed in these 
two domed buildings at a laboratory in California. Atomic reactors release the power 
in the atom. They generate electricity, power ships, and produce radioactive isotopes. 


ATOMIC ENERGY may become man’s greatest source 
of power. It can generate electricity. Or it can be un- 
leashed in the terrible explosion of an atomic or hydro- 
gen bomb. Someday it may power a зрасезЫр. 

Man first demonstrated the destructive power of un- 
controlled atomic energy in a spectacular explosion on 
July 16, 1945. On that historic date, scientists tested the 
first atomic bomb on an empty desert near Alamogordo, 
№. Mex. At 5:30 A.M., a sunlike flash of light shattered 
the predawn darkness. A great roar swept over the flat 
land, and a crater was scooped out of the desert floor, 
as though by a giant's hand. The bomb exploded with 
the force of 20,000 tons of TNT. Man had released the 
power in the atom. 


Since 1945, atomic energy has become the world's 


greatest hope for an almost unlimited source of ааш 
for creating useful power. But it has also threaten 
man's very existence, through the possibility of almost 
complete destruction in atomic warfare. The e 
of atomic energy has been so great that many e 
refer to the period since the first atomic explosion as 
“Atomic Age.” 4 
Two on of producing atomic energy are by z 
and by fusion. Fission means splitting certain p 
atoms into lighter atoms. This splitting не 
amounts of energy such as that produced by an at E 
bomb. Fusion means uniting lightweight atoms (dB 
heavier atoms. The energies of both the sun and о 
man-made hydrogen bomb come from а e. 
At present, only fission can be controlled and ш 
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Atom is the smallest bit of matter that has distinct 
chemical properties and enters into a chemical reaction. 
An atom consists of a nucleus and electrons. 

Chain Reaction is a self-sustaining series of nuclear fis- 
sions that takes place in a mass of uranium or plutonium. 
Self-sustaining means that, once started, the series of re- 
actions can continue without diminishing. 

Critical Mass is the amount of fissionable mate 
is just large enough to sustain a chain reaction. 

Electron is a tiny bit of negative electrical charge that 
spins around in the outer part of the atom, 

Electron Volt, or ev, is a unit of measurement used in 
electronics and nuclear physics. One ev is the amount of 
energy acquired by a particle of unit electrical charge 
when it is accelerated through a potenti 


n i al of one volt. 
Fission occurs when the nucleus of an atom splits into 
two parts. 


Fusion takes place when two lightweight atomic nuclei 
unite to form a heavier nucleus. This is also called thermo- 
nuclear reaction, because it occurs at high temperatures. 
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Nuclear Fusion, or а Thermonucleor Reaction, tokes 
place only at extremely high temperatures. In one fusion кечен, 
two atoms of deuterium, or heavy hydrogen, fuse to iu en ato : 
of a light isotope of helium and release a neutron. К aa 
tion also releases huge amounts of energy in the form o! i 
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produce power. Atomic power plants and nuclear sub- 
marines are powered by the energy of fission. But some- 
day, science may also succeed in harnessing the energy 
of fusion to produce power. When this happens, man 
will have tapped the same source of power that pro- 
duces the light and heat of the sun. 

Strangely enough, the name atomic energy is not quite 
correct. Scientists usually call it nuclear energy, because 
it comes from the nucleus, or core, of the atom. But it is 
commonly called atomic energy. 


Uses of Atomic Energy 


When man first unleashed the power of the atom, he 
started a revolution that has invaded almost every 
branch of science and technology. What began as a 


Atomic Power Plants, such as the Dresd 
Calder Hall plant in Great Britain, 
atomic power plant, below, 
heat exchanger, 
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weapon of war has become a major tool of peace 
Scientists and engineers have found vital uses for 
atomic energy in producing power, in medicine, 
industry, and in agriculture. 

In Producing Power. Man has harnessed atomic 
power to generate electricity and to propel submarines 
and surface ships. Someday, atomic energy may ро 
vide the power to send airplanes through the sky and 
rockets into outer space. So great is the power in the 
atom that the fission of a piece of uranium no heavier 
than a loaf of bread and smaller than a golf ball can 
provide the same energy as 2,300,000 pounds of coal. 

Power from atomic fission is produced in a silent 
machine called a nuclear reactor, atomic reactor, or atomi 
pile. In this machine, splitting atoms of uranium serve 
as a source of heat to boil water and produce steam. Ап 
atomic reactor is really a special type of furnace. But 
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en plant near Chicago, left, and the 
i right, produce electricity. In a typical 
c splitting atoms in the reactor heat water. In a 
it heats other water to steam that spins a turbine-generator. 
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| firebox, a reactor has a core of uranium. 


important parts of the core аге the fuel ele- 


ontain uranium. Water pumped in pipes 
reactor core becomes hot and goes to a 
1 heat exchanger. Here, the hot water from 
re heats water in a boiler and turns it to 
steam then goes to a turbine that turns an 
rator or spins the propellers of a ship or 


idvantage of atomic energy for power is 
unount of fuel can produce a tremendous 
wer. Also, a reactor does not need oxygen 
l'his makes atomic energy ideal for sub- 
ich must operate under water for long 
те, These facts explain why the United 
ther countries are so interested in atomic 
irst successful use of atomic propulsion was 
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A Tiny Atomic Battery the size of o shirt button works by 
meons of radioactivity. In the center of the battery “sandwich,” 
radioactive promethium-147 gives off beta rays that strike 
particles of phosphor. The phosphor converts the beta rays to light 
that strikes a silicon photoelectric cell, or “electric eye," causing 
it to produce electricity. Manufacturers hope to use the batteries 
to power wrist watches, hearing aids, and portable radios. 


Silicon Photoelectric Cell 


Radioactive Promethium-147 
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in an American submarine, the Nautilus, launched in 
1954. The Nautilus marked the beginning of nuclear- 
powered navies. 

Power plants designed to generate electricity with 
atomic energy have been built and operated in the 
United States, Great Britain, Russia, and other coun- 
tries. When atomic power plants become widespread, 
man will be able to conserve his dwindling supply of 
conventional fuels, such as coal and petroleum. In the 
United States, electric power generated by atomic re- 
action is more expensive than that generated by coal. 
The dangers of radioactivity and “runaway” reactions 
present some problems of safety to workers and nearby 
communities. But atomic energy stands as man’s best 
hope for a continuing source of power for the future. 
See Atomic REACTOR, 

In Medicine, atomic energy has given doctors new 
weapons for fighting disease and new tools for research. 
Nuclear reactors produce many radioactive isotopes, or 
radioisotopes, of elements (see Atom [Radioactivity]; 
Isorope). About 800 different radioisotopes have been 
made. Of these, about 100 have known nonmilitary 
applications. 

Doctors use certain radioisotopes as tracers to help 
them diagnose diseases. As the radioisotope moves 
through a patient’s body, the physician can follow its 
path by using a Geiger counter (see GEIGER COUNTER). 
He can also measure the activity of an organ of the 
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body by determining how much of the radioisotope it 
absorbs. By using the isotopes as tracers, the doctor can 
find the size and location of certain cancers or tumors. 
Physicians can use beams of radiation from radium or 
radioactive cobalt sources, or bombs," to destroy can- 
cerous tissue. They can use other isotopes to destroy cells 
in specific organs. 

Research workers use radioisotopes to study the 
activities of the cells of the body. The use of radioiso- 
topes gives scientists a tool more powerful than the 
microscope for looking inside the body and under- 
standing what happens in its cells. 

In Industry, hundreds of uses have been found for 
radioactive materials. Technicians use radioisotopes to 
measure the extremely small amount of metal that 
wears off a moving piston, or the rate at which rubber 
wears off a moving tire. Radioisotopes can measure the 
density of materials moving through tubes. By passing 
radiation through the material to a receiver, the varia- 
tions in density of such materials as catchup or peanut 
butter can be measured. Then the manufacturer may 
make any needed corrections to keep the density con- 
stant. Radioisotopes also can be used to measure the 
thicknesses of strips or sheets of material. An electronic 
device measures the strength of radiations sent through 
the material. It records any variations in the thickness 
of the material. The device can be attached to rollers 
that press out the sheets, to produce the sheets auto- 
matically at the needed thickness. Researchers can use 
radioisotopes to measure the heights of materials or to 
trace the progress of chemical reactions. 

In Agriculture, radioisotopes help researchers under- 
stand how plants absorb energy and grow. Scientists 
use radioactive materials as tracers to study such life 
processes as photosynthesis. By placing radioisotopes in 
a plant's food, for example, researchers can trace where 
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Thickness of Material is checked by a radioactive source 
on one side of it and a radiation detector on the other 
The thinner the sheet, the more radiation detected. 


Radioisotopes Aid Doctors in Diagnosing Illnesses. 
In some diseases, isotopes accumulate in certain parts of the 
body. This scintigraphic instrument detects the radioisotopes. 
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Research workers study the action and effecivene 
of insecticides and plant-protective chemicals Nn 
radioactive tracers. They investigate the habits E 
insects by “tagging” them with minute amounts & 
radioactive material, then tracing their movemens. c 

In Weapons. Scientists have produced a wide ke 
of nuclear weapons. ‘These rang: in power from En 1 
bombs with a force measured in tens of tons M a 
strategic weapons whose power runs into m vod 
tons of TNT (see Атомю BOMB; HYDROGEN и 
Such bombs have been designed аз warheads Е 
siles, artillery projectiles, land mines, depth Ni 
pedoes, and aerial bombs. Scientists have cere 
“clean” nuclear weapons that produce à Ic 1 e. 
small amount of radioactive debris when they К. E. 
This radioactive debris, called fallout, falls to car vi 
may cause radiation damage to the human body 
(FALLOUT). 
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Atomic energy has created many new and р 


x wil 
ing problems for the world. If man is to live =. 
atomic energy, he must meet these challeng? de the 
fully. The chief problems of the Atomic Age Ae a 
control of (1) atomic weapons, (2) radiations 
atomic waste. р -oblem ® 

Atomic Weapons are the most serious pr pude 
cause of the danger that nations might oa n 
war, many persons urge international contro 


okhaven National Laboratory; United Press Int. 
Scientists Study the Effects of Radioactivity on plants. 
Radioactive cobalt in the tower gives off gamma rays that 
cause chonges in heredity in plants that are exposed to them. 


The First Atomic Artillery Shell was fired by the U.S. 
Army on May 25, 1953. It produced a mushroom cloud, just 
оз do more-powerful atomic weapons, such as the atomic bomb. 


weapons. One part of this control program would be to 
stop testing nuclear weapons. Another part of the pro- 


gram vould limit the build-up of stockpiles of atomic 


weapons. This might be the first step in a general ban 
against their use. A third part might be the disarming 
of weapons already built. Attempts have been made in 
the Uniicd Nations to reach agreement among nations 
on arm» control and disarmament. Several international 
conferences have been held on the problem. 

Control of nuclear testing and of atomic weapons is 
mainls оса] question. But it involves scientists, 


because of the problems of radiation danger and detec- 
tion of explosions. An agreement to stop testing weapons 
requires a foolproof system to detect explosions. The 
methods for detecting atomic blasts include: (1) detec- 
tion of sound waves caused by the energy of the explo- 
sion, (2) seismographic records of shock waves in the 
ground caused by the blast energy, (3) detection of 
visible light and electromagnetic waves given off by 
the explosion, and (4) detection of radioactivity. 

Radiation. Whether the atom is used for peace or for 
War, man must contend with the hazards of nuclear 
radiation. Radiation may caus? burns, diseases, and 
death. It may harm future generations by causing 
mutations, or changes in heredity. 

In Peacetime, the escape of radioactive particles from 
nuclear-power plants is the main radiation hazard. If 
à significant amount of the world's power is to come 
from uranium, more nuclear-power plants will be 

uilt. These plants will produce huge amounts of radio- 

active material. The power plants must take special 
Precautions to safeguard communities that might be 
€xposed if any radiation escaped. See RADIATION 
(Learning to Live with High-Energy Radiation). 

In Wartime, the gravest danger from radiation would 
be near or below the place where an atomic bomb 


exploded. Anyone not killed by the blast would have 
to face the peril of fallout. The only way to escape would 
be to remain in a radiation-proof shelter until most of 
the radiation decays away. Fallout that occurs far from 
the blast center is less intense, but it may still cause 
injury. See Ступ. Derense (Defense at Home); RADIA- 
TION (How Radiation Can Change Living Things); 
RADIATION SICKNESS. 

Atomic Waste. А 1,000,000-kilowatt nuclear-power 
plant operating for a year produces almost 13 tons of 
radioactive waste, or fission products. This waste must 
be disposed of in some way so that its radioactivity will 
not contaminate anything. In the late 1950's, almost 
all radioactive waste produced in the United States was 
stored in tanks buried in the earth. But this method is 
too expensive for a large-scale nuclear-power industry. 
The waste-disposal problem will become more difficult 
to solve as industry builds more nuclear-power plants. 

Scientists are conducting research to find a solution 
to this problem. Disposal of radioactive wastes by 
dropping them in the sea might cause fission products 
to accumulate in marine plants and animals. Disposal 
of wastes on land must avoid leakage of radioactivity 
into the ground or its escape into the air. Scientists hope 
to develop some kind of solid material, such as a 
ceramic, in which they can seal fission products so that 
the radiations cannot escape. 


Atomic Energy Throughout the World 


Countries of all sizes throughout the world are con- 
ducting research into the secrets of atomic energy. The 
direction this research takes depends on the economic 
and political situation within each country. 

In the United States, the Atomic Energy Commission 
(AEC), an agency of the federal government, controls 
almost all phases of the atomic-energy program. It 
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conducts research into peaceful and military uses of 
atomic energy and also produces atomic weapons. The 
AEC controls all rights to nuclear material. It issues 
licenses for the possession and use of nuclear material, 
and distributes material to researchers. Minerals and 
ores of nuclear fuels may be sold only to the AEC or 
under its license. Research and development are con- 
ducted by the AEC in its own laboratories, and by uni- 
versities and industrial organizations under contract to 
the АЕС. The AEC encourages and regulates the 
development of private atomic-power reactors. See 
AroMIC ENERGY COMMISSION. 

Military requirements place a priority on the use of 
atomic energy for propulsion. In 1954, the atomic sub- 
marine Nautilvs ushered in the era of nuclear ships. А 
nuclear-powered merchant ship, the Savannah, was 
launched in 1959. It was scheduled to begin carrying 
passengers and cargo in 1960. 

In the United States, electric power from nuclear re- 
actors is more expensive than electric power from con- 
ventional fuels such as coal or gas. This difference in 
cost has limited the expansion of the American nuclear- 
power industry. Government and industry hope to re- 
duce the expense of producing nuclear power by im- 
proved techniques and more efficient reactors. 

The first large-scale nuclear electric plant in the 
United States began operating in December, 1957, at 
Shippingport, Pa., near Pittsburgh. This plant can 
produce up to 100,000 kilowatts of electricity for the 
Pittsburgh area. It was built by the Westinghouse 
Electric Corporation for the AEC and for the Duquesne 
Light Company of Shippingport. The government pro- 
vided most of the money needed to build the plant, 
and subsidizes the plant so that its electricity can be sold 
at about the same price as power produced by other 
means. The government is interested in learning the best 
ways to produce electric power from nuclear reactors. 
‚ New high-power reactors for producing electricity 
include a unit at Dresden, Ш., built by the General 
Electric Corporation for the Commonwealth Edison 
Company of Chicago, and units near New York City 
and Detroit. Less powerful units are being built in other 
parts of the country. American industry has also built 
reactors in other countries. Universities and research 
institutions use a wide variety of low-power research 
reactors. 

In Great Britain, the production of electricity by 
nuclear power is proceeding rapidly. The British need 
this new source of power, because electricity produced 
by coal costs twice as much there as in the United 
States, 

The world’s first large-scale nuclear-power station is 
at Calder Hall on the west coast of England. It began 
to produce electricity on Oct. 17, 1956. The British plan 
| ке хо x ран satione with a total capacity 
ее т ch 0,000 kilowatts by the mid-1960 s. 

provide as much electricity a year as 
would 10,000,000 tons of coal. 
на E put a large experimental reactor at 
Kar pA Uh a Scotland to study the breeding of 
aes ee M ler reactor produces power and also 
uranium into additional fissionable 


fuel. Scientists hope this reactor will produce more 
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nuclear fuel than it uses to 

The British have also d 
but their program has been smaller than that of the 
United States. The British exploded their first atomie 
bomb in October, 1952, and their first hydrogen bomb 
in May, 1956. 

In Russia. Evidence indicates that the Russians 
began intensive research in atomic energy shortly after 
World War II. They detonated their first atomic bomb 
in August, 1949, and their first hydrogen bomb jn 
August, 1953. In 1957, Russia announced the [ай 
ing of a nuclear-powered suriace ship to be used as an 
icebreaker. 

Some sections of Russia have great need for atomic 
power plants, because of the long distances that coal 
must be transported. The Russians completed a 5,000 
kilowatt electric-power plant in 1954, and planned an 
ambitious atomic-power program. In 1958, Russian 
scientists announced the operation of the largest 
nuclear electric-power plant in the world. This plant, 
located in Siberia, may have a capacity of 600,000 
kilowatts. It is a dual-purpose plant, and can produce 
plutonium for bombs as well as power. 

In Canada, the center of atomic-energy development 
is at Chalk River, Ont., on the Ottawa River. Canadian 
reactors use natural uranium as fuel and heavy wate 
(water containing deuterium) as a cooling agent. 
Canada uses its reactors for basic research and also to 
produce radioisotopes. Thc Canadian government 
began construction of Canada's first atomic electric- 
power plant in 1956, at Des Joachims, Quebec, neat 
the Chalk River site. 

In Western Europe. France. Belgium, West Germany, 
Italy, Luxembourg, and The Netherlands formed the 
European Atomic Energy Community (Euratom) 1h 
1958. These six nations, with support from the Unit 
States, planned to build six large power ru. 
supply 1,000,000 kilowatts of power by 1963. oe 
recognized a growing power shortage througno 
Europe. Coal costs more in Europe than in ded 
States, so nuclear power can compete more easily W 
coal power. See EURATOM. 

Many European countries, 
way, Sweden, Denmark, Switzerland, 
their own atomic-research programs, 
search reactors. This group of nations р 
25,000,000,000-volt atomic accelerator, or atom sa 
near Geneva, Switzerland. 

In Other Countries. The 


including France; Nor 
and Italy, have 
and operate I 
Jans to build а 
ashen, 


United States began ® 


ї 
nations that need it for nuclear reactors designe а 
peaceful uses. Countries that lack | "They По“ 
regard the atom as a source of electric pow" \ 
to catch up with more advanced countries. 
time, advanced nations that face à shorta! 
as does Japan, hope to use atomic power to c! 
a high industrial level. Rescarch reactor 
supplied to, or built by, many nations in ME 
the world, including Brazil, Japan, and Norv 
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Development of Atomic EnergY 


Early Developments. The discovery o 
1895 by Wilhelm K. Roentgen of Germany 


The ste 
dawn of the Atomic Age (see X Rays). The my 


these penetrating, high-energy rays prompted other 


scientists to search for similar rays. In 1896, Antoine 
Henri Becquerel, a French physicist, found that ura- 
nium gi\ сз off penetrating radiations. Becquerel's work 


led the 1 cench physicists Marie and Pierre Curie to 


search for other elements that might give off radiations. 
They found that the element thorium is radioactive. In 
1898, the Curies isolated two new radioactive elements, 
radium ond polonium. Scientists of this period could 
not expl.in the radiations, They knew that the rays 
came froin inside atoms, but they could not under- 
stand how they originated. 

Becquerel, the Curies, and Ernest Rutherford of New 
Zealand studied the characteristics of the rays given off 
by radioactive elements, They found three types of 
rays, which they called alpha, beta, and gamma rays. 


These rays had different properties. Alpha rays consisted 
of heavy. positively charged particles (called alpha par- 
ticles). Beta rays were streams of electrons. Gamma rays 
were rays of high energy, similar to X rays. 


In 1911. Rutherford published his theory of atomic 
structure. He was the first to recognize that the atom 
consists of a heavy central nucleus surrounded by elec- 


trons. During the next 20 years, new atomic particles 
were discovered, and theories of atomic structure ap- 
peared, Гог these developments, see Атом (Develop- 
ment of the Atomic Theory). See also BECQUEREL 
(Antoine Н.); Curt (family); RUTHERFORD, ERNEST. 

Mass into Energy. In 1905, Albert Einstein, the 
German- \merican physicist, revealed his Special Theory 
of Кеја ту, He startled the scientific world by an- 
nouncing ihat mass and energy are directly related by 
the formi ia E=me?. In thisformula, E represents energy, 
т stand: or mass, and c? is a constant factor equal to 
the speed of light squared, or multiplied by itself. See 
EINSTEIN. ALBERT; RELATIVITY. 

In the carly 1900's, this relation between mass and 
energy did not seem to have any practical importance. 
Scientist: did not know of any way to transform mass 


MILESTONES OF 


1895 Wilhelm Roentgen of Germany discovered X rays. 

1896 Antoine Henri Becquerel of France discovered nat- 
ural radioactivity. 

1898 The charge of the electron was measured by Jo- 
seph J. Thomson of Great Britain. 

1898 Pierre and Marie Curie of France isolated radium. 

1900 Мах Planck of Germany developed the quantum 
theory. 

1904 Ernest Rutherford of New Zealand discovered that 
трка rays consist of heavy, positively charged par- 
ticles. 

1905 Albert Einstein suggested that mass and energy 
can be converted into each other. 

1911 The nuclear theory of the atom was developed by 
Ernest Rutherford. 

1912 The theory of isotopes of elements was suggested by 
Frederick Soddy of Great Britain. 

1913 Niels Bohr of Denmark proposed his theory of 
atomic structure. 

1919 The first artificial nuclear transformation was 
achieved when Rutherford split a proton from the 
nitrogen nucleus. 

1931 Ernest O. Lawrence of the United States invented 
the first cyclotron (atom smasher). . 

1932 Тһе neutron was discovered by James Chadwick of 
Great Britain. у 

1932 Harold С. Urey and his associates in the United 
States discovered deuterium (heavy hydrogen). 
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into energy. But, when they discovered that they could 
produce nuclear reactions, the equation became of 
great value. Scientists could calculate the amount of 
energy that would be released in a nuclear reaction 
from the masses of the nuclei. 

Splitting Uranium. Ву the carly 1990's, scientists had 
discovered how to accelerate ions, atomic particles, and 
alpha particles to high speeds. They used these acceler- 
ated particles to study atomic structure. Researchers 
found new radioactive isotopes of known elements, and 
produced atoms of one element from atoms of another. 

In 1934, the Italian physicist Enrico Fermi bom- 
barded the atoms of many elements with neutrons. In 
most cases, the nucleus of an atom captured a neutron 
and emitted, or gave off, a beta particle (an electron). 
The emission of a beta particle from the nucleus indi- 
cates a change of one of the neutrons in the nucleus into 
a proton. This means that the element has changed to 
the next heavier element in the periodic table of ele- 
ments (see TRANSMUTATION OF ELEMENTS). Uranium 
also gave off beta particles when Fermi bombarded it 
with neutrons. For this reason, Fermi believed that the 
same reaction took place with uranium as with the 
other elements. He thought he had produced elements 
heavier than uranium, which do not exist in nature. 

'Two German chemists, Otto Hahn and Fritz Strass- 
mann, repeated Fermi's experiment in 1938. They 
identified the element barium (element 56) as one of the 
products resulting from bombarding uranium (element 
92) with neutrons. Thus, instead of producing an ele- 
ment heavier than uranium, they had produced one 
only about half as heavy. Lise Meitner and Otto Frisch 
of Austria explained this experiment in January, 1939. 
"They stated that the addition of a neutron caused the 
uranium atom to split into two smaller atoms. They 
called this splitting process nuclear fission. See FERMI, 
Enrico; MErrNER, LISE. 


THE ATOMIC AGE 


1934 Frédéric and Iréne Joliot-Curie of France discov- 
ered artificial radioactivity. 

1938 The uranium atom was split by Otto Hahn and 
Fritz Strassmann of Germany. 

1939 The nuclear-fission theory was announced by the 
Austrian physicists Lise Meitner and Otto Frisch. 

1942 The first nuclear chain reaction, directed by En- 
rico Fermi and associates, took place at the Uni- 
versity of Chicago. : 

1945 The first atomic bomb was exploded in a test in 
New Mexico on July 16. The first atomic bomb 
used in warfare fell on Hiroshima on August 6. 

1951 Electricity was first generated from atomic energy 
at Arco, Ida., on December 20. A 

1951 The principle of hydrogen fusion was tried experi- 
mentally, on a small scale. 

1952 The first megaton-class hydrogen bomb was deto- 
nated by the United States at Eniwetok Proving 
Ground in the Marshall Islands. It exploded with 
a force equal to millions of tons of TNT. 

1954 The U.S. Navy launched the first atomic subma- 
rine, the Nautilus. 

1955 The first public use of atomically generated elec- 
tricity in the United States began in Arco, Ida. 

1958 The Nautilus made the first voyage under the 
North Pole. 

1959 The world's first nuclear-powered merchant ship, 
the Savannah, was launched by the United States. 
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THE NUCLEAR SHIP 
SAVANNAH 


The N.S. Savannah, the world's first atomic- 
powered merchant ship, is shown, right, 
soon after its launching on July 21, 1959. 
Built at a cost of more than $40,000,000, 
the 595-foot-long vessel will travel at 
speeds of between 20 and 25 knots. 


Wide World 


Reactor Pressurizer 


Steam drum 


Coolant pump 


Coolant pump. 


Chain Reactions and War. Fermi and othe 
found that when the uranium atom splits, i 
not only beta particles, but also neutrons. T 
trons could then be used to split othe 
This would result in a chain reaction, 
series of fissions in the uranium. 

When uranium fissions, some mags is lost. This mass is 
converted into energy, according to Einste: 
Е= тс”. The conversion of a small amour 
leases a large amount of energy. Scienti: 
that huge amounts of energy could be r 
way by a chain reaction of uranium ato; 

Many of the European physicists w 
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r scientists 


“hese neu- 
r uranium atoms. 
or self-sustaining 


in's equation, 
nt of mass re- 
sts recognized 
eleased in this 
ms. 

ho fled to the 


New York Shipbuilding Corp. 


The Power Plant of the Savannah, nec: the center of the ship, ын 
square, above, includes an atomic reactor, left, steam drums, Mei 
pipes. Heavy shielding protects passengers and crew from radial gece, 
from the reactor goes to a boiler where it creates steam for the turbi 


t gives off 


Condenser 


S „scape the 
United States during the 1930's to escap 


jc en 
Ё PS UNA ssibilities of atomic 
recognized the military possibilities nt wow 


ergy: 


in producing a chain reaction. "o 
to President Franklin D. Roosevelt int 
1939, explaining the nature of the proble 1 
for financial help from the government. be 
ernment set up the Uranium Project rom af 
bility of unleashing atomic energy- Early i 
scientists received the first funds for researc War 
In 1941, the United States entered be 
Reports from Europe indicated that Germa 


was 


The Savonnah's Turbines, below, 
steam from the steam drum. The steam spins the blades of two 
turbines which are connected by a gear box to the propeller. 
The used steam returns to the steam drum for reheating. 


receive high-pressure 


Gear Box 
Turbine 


Propeller 


Turbine 


Studying atomic energy. Scientific efforts in the United 
States increased. By 1942, large-scale production of 
plants and materials was needed. To undertake this 
production, the government organized the Manhattan 
Engineer District (the Manhattan Project). See Man- 
HATTAN PROJECT. 

The Birth of the Atomic Age. Enrico Fermi led the 
World over the threshold of the Atomic Age on Dec. 2, 
942, when he and his associates at the University of 
hicago produced the first controlled chain reaction. 
After this success, huge nuclear reactors were built. 
hese reactors produced plutonium, which undergoes 
fission (see Ріотоміом). Plants at Oak Ridge, Tenn., 
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separated uranium-235 from the common uranium-238 
isotope. 0228 splits more easily than U™*, 

Early in 1945, small amounts of fissionable material 
were prepared in laboratories. Then scientists began 
experimenting to find the critical mass, or exactly how 
much fuel would be needed to sustain a chain reaction. 
Scientists in the AEC's laboratory at Los Alamos, 
N.Mex., perfected methods of bringing two pieces of 
fuel together rapidly. By bringing together two sub- 
critical masses, or pieces of fuel smaller than the critical 
mass, they could create a piece of fuel of critical mass 
or larger. A piece of fuel of critical mass, unless con- 
trolled, would immediately produce a runaway chain 
reaction. 

The first atomic bomb was detonated on July 16, 
1945, in the desert near Alamogordo, N.Mex. On Aug. 
6, 1945, an American plane dropped an atomic bomb 
on Hiroshima, Japan. Three days later, an atomic bomb 
fell on Nagasaki. These two bombs together released 
energy equivalent to 35,000 to 40,000 tons of TNT. 
'They caused great destruction and loss of life, but 
brought a quick end to the war. See Aromic Bome. 

The Hydrogen Bomb. The United States detonated 
even more powerful atomic bombs in 1948, in the Pa- 
cific Ocean. In 1951, hydrogen fusion was tested on a 
small scale. The world's first hydrogen bomb was tested 
on Nov. 1, 1952, at Eniwetok Atoll in the Marshall 
Islands in the Pacific. It exploded with a force probably 
greater than 14 megatons, or 14,000,000 tons of TNT. 

'The Russians tested their first hydrogen bomb on 
Aug. 12, 1953. This test plunged the world into an even 
greater atomic-arms race. On Mar. 1, 1954, the United 
States tested a superbomb with a power probably as 
great as 15 megatons. In it, a powerful atomic bomb 
provided energy to set off the fusion of hydrogen atoms. 
Neutrons released from the fusion set off fission in 
ordinary uranium. Uranium fission produced about 
two thirds of the bomb’s energy. It also produced about 
half a ton of radioactive fission products, or fallout. 

In 1956 and 1958, the United States developed hy- 
drogen bombs with smaller amounts of fallout. These 
so-called “clean” bombs produced almost all their 
energy by fusion. By 1961, about 250 bombs had 
been tested by the United States, Russia, and Great 
Britain. These countries developed various weapons, 
ranging from a power of a few tens of tons of TNT to 
superbombs with many megatons of power. These 
weapons may be used in land mines, torpedoes, aerial 
bombs, artillery shells, bazooka shells, missiles, and 
depth charges. 

Peaceful Uses. Atomic energy has been adapted to 
many peacetime uses. In 1955, scientists from many 
countries attended the First International Conference 
on the Peaceful Uses of Atomic Energy, held at Geneva, 
Switzerland. The scientists described ways in which 
their countries had developed atomic energy for peace- 
ful purposes. The Second International Conference on 
the Peaceful Uses of Atomic Energy was held at Geneva 
in 1958. See Омітер Nations (Atomic Energy for 
Peaceful Uses). 

The world’s first full-scale nuclear-power station, at 
Calder Hall on the west coast of England, began to 
provide electricity on Oct. 17, 1956. The first full-scale 


723 


ATOMIC ENERGY 


nuclear-power plant in the United States began operat- 
ing at full capacity on Dec. 23, 1957. This plant, at 
Shippingport, Pa., supplies electricity to the Pittsburgh 
area. 

In 1959, the Atomic Energy Commission announced 
the development of a 5-pound nuclear-powered electric 
generator. This device can convert the radiations of 
radioisotopes directly into electricity. It may be useful 
as a source of electric power in space vehicles. 


Nuclear Fission 


The structure of an atom can be compared with that 
of the solar system. In the sun's position, the atom has a 
tiny, dense nucleus made up of protons and neutrons. 
In place of the planets, it has electrons that orbit, or 
whirl, unceasingly around the nucleus. Like the solar 
system, the atom is mostly space. The extremely small 
nucleus contains all but a tiny fraction of the atom's 
mass. See Атом. 

When a neutron hits an atom of a fissionable ele- 
ment, it may be captured by the atom's nucleus. If so, 
the atom may then split into two smaller atoms, or 
fission fragments, each having about half of the mass of 
the original atom. The atom also releases two or three 
neutrons and radiant energy. The neutrons may then 
hit other atoms, and cause them to split. These atoms 
in turn release more neutrons, fission fragments, and 
energy. A chain reaction may occur in this way. 

Why an Atom Splits. When a neutron collides head 


on with а U?35 atom, the atom Captures, or “swallows 
up,” the neutron. A nucleus of U?36 forms temporarily 
But the addition of the “foreign” neutron agitates the 
rest of the neutrons and protons inside the Struck ny. 
cleus. It throws the nucleus into a violent state of a 
tion, or vibration. The situation resembles that inside a 
drop of water which is sha The uranium nudes 
behaves as the drop of wa does. It deforms, or bee 
comes misshapen, in less (1 t billionth of a second 
First it becomes dumbbell-s!ia ped. Then protons push 
out in each end of the dumbbell, and the nucleus may 
snap into two parts. Thes rts, the fission fragments, 
fly apart with tremendous speed, propelled by ihe 
repulsive forces due to their positive charges. They camy 
off tremendous amounts of energy. 

The uranium nucleus does not split exactly in half 
It splits into a variety of pairs of atoms. Any 2 of about 
200 different isotopes may be produced. They belong 
to 30 different elements. 

Only a few kinds of atoms split easily when a neutron 
hits them, The 0235 atom fissions easily, but the abun- 
dant 0238 atom splits more reluctantly. Some atoms 
split with the addition of only « neutron and almost no 
added energy. To understand why, we must look 
closely at the atom’s structu: 

Heavy nuclei, such as tho 
light nuclei, such as those o 
have almost equal numbers rotons and neutrons. Dut 
heavy nuclei are top-heavy wilh neutrons. For example, 
the 0235 nucleus has 92 proions and 143 neutrons: 
Each of the 92 protons of the uranium nucleus produces 


of uranium, differ from 
lithium, Lithium nuclei 


Experimental Nuclear Rocket Engine was successfully tested on July 1, 1959. Scientists at the Los 
Alamos Scientific Laboratory designed the experiment to test whether a reactor could power a roc! 


Frank May, Los Alamos Scion Lab. 


Nuclear-Powered Jet Bomber must protect the crew from 
radiation without adding weight. It might have a long body, with 


a repulsive, or “fly-apart,” force that tends to make the 
nucleus unstable. These repulsive forces battle with the 
forces that hold the nucleus together. To make light 
nuclei split, much energy must be added to overcome 


the cohesive, or “binding-together,” force. Much less 
energy is needed to split a heavy element. 

The nature of the 0295 nucleus is such that it will 
fission when it captures a slow, or low-energy, neutron. 
The slow neutron adds enough energy to disrupt the 
nucleus. But a low-energy neutron cannot fission the 
00288 nucleus. However, the nucleus can be split by a 
Jast neutron, or one with very high energy. 

The Energy of Fission. Einstein's equation, E=me, 
explains where the energy of fission comes from. Scien- 
tists can use it to calculate the amount of energy that 
Vill be released in a nuclear reaction, if they know the 
masses of the nuclei involved. For example, when the 
uranium atom splits, it produces two fragments which 
together weigh less than the original atom. When a 
neutron is added, the 0285 atom may split into a frag- 
Ment of mass 139 and one of mass 95. These fragments 
are radioactive, and undergo radioactive decay. The 
Stable products formed are lanthanum-139 (element 57) 
and molybdenum-95 (element 42). Two neutrons (а) 


Adapted courtesy Flying Magazine 
the reactor іп back and the crew in front. Shields, fuel tanks, and 
turbojets for landing and take-off would act as protection. 


are released in this fission. Scientists would write this re- 
action as an equation: 

10285 + n! = La!? + Mo% + n! + n! 
Physicists measure the mass of each atom. Then they 
add the total mass (given in atomic mass units, or amu) 
on each side of the equation. U?* has 235.118 amu and 
the neutron has 1.009 amu. Adding them together 
gives a total of 236.127 amu on the left side of the equa- 
tion. Mo% has 94.936 amu, La!3? has 138.95 amu, and 
each of the two neutrons has 1.009 amu. Adding these 
together gives a total of 235.904 amu on the right side 
of the equation. Comparing the 235.904 amu with the 
236.127 amu shows that the right side of the equation 
has 0.223 atomic mass unit less than the left. Thus, 
some mass has been lost. Other fission reactions give 
three or more neutrons. 

The energy of fission is the difference between the 
binding energies of the nucleus of the uranium atom and 
the binding energies of the nuclei of the two fragment 
atoms. Thus, the energy of fission is simply the energy 
made available through the rearrangement of neutrons 
and protons into two packages instead of one package. 

Physicists explain the loss of mass by the mass-energy 
relationship in Einstein's equation. The lost mass repre- 
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sents the energy that can produce the destruction of the 
atomic bomb or the useful electricity of a reactor, 
Scientists know that one atomic mass unit corre- 
sponds to an energy of 931,000,000 electron volts. An 
electron volt, or ev, is the energy acquired by a particle 
of unit electrical charge in being accelerated through a 
potential of one volt. Multiplying 931,000,000 ev by 
0.223 amu gives about 208,000,000 electron volts. It is 
this energy that is released when a uranium atom splits. 
The energy released when U?35 Splits is always about 
200,000,000 ev. About 80 per cent of this energy is given 
to the fission fragments and released neutrons as the 
energy of motion (kinetic energy). This kinetic energy 
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i lor 
The Birthplace of Atomic Eneray. А nuclear pc 
secretly built under the stands of Stogg Field at He pe! 
of Chicago was the scene of the first controlled chain 


changes into heat when the fragments colle 
other atoms. About 5 per cent of the total energy 
bound up in the fission fragments as ее Ин 
Chain Reactions. Every uranium atom that Sp [с 
nuclear fission releases two or three neutrons. Me 
tron may split another uranium atom. me offset 
sioning uranium can produce enough poe БУШ 
the loss of those which leak out or are absor ^i AG. 
purities or nonfission reactions. Such a system ! 
reaction. seva. еар 
Suppose we start with an amount of pure, m su 
material, such аз 0235 or plutonium, | EE is so 
and shape of a golf ball. The surface of the a cd 
large, compared with its volume, that peg many 
build up a self-sustaining chain reaction. ise. fissions. 
escape through the surface and do not $us volume 
But, as the size of the sphere is increased, area of ё 
increases more rapidly than the BUNAR : id produce 
cape. More neutrons get trapped inside bs by fissions 
fissions. When the production of neutri оха, 
offsets the loss of neutrons, the reaction is sel" produce 
The amount of fissionable material needed to | 
this is the critical mass. 
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occur when two masses of fissionable "quickly to pro 
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trons traveling between fissions. An і 

. ата sec a. 
occurs in about a millionth of a secon 


Contr Chain Reactions are possible with ordinary, 


r natu occurring, uranium. But they must be spe- 

s Natural uranium consists of 99.3 per cent 

{25 а 7 per cent 1735, The abundant 023% has а 
quenchir slowing, effect on the rate of reaction. (23% 
atoms à » neutrons, but fission will not occur except 


sh-energy neutrons. Аз а result, even a large 
mass of natural uranium will not sustain a chain 


with ve 


reactior * captures too many neutrons 
Enrico Fermi and his associates discovered how to 
set up a reactor that used natural uranium as fuel in a 


chain reaction. Fermi knew that the neu- 
ed in fission could be captured by U?3* as 
d down. But very slow neutrons are not cap- 
^5. and they can still fission U?35, To slow 
ieutrons, Fermi used a lightweight element, 
not easily capture neutrons, as a moderator. 


control! 
trons р 


they slow 


tured by l 
down the 
which di 


A moderator bounces fission neutrons back and forth 
and reduces their energy so that they move more slowly 


They have a good chance of escaping capture in 17228 
and of causing fission in 17285, Fermi used graphite, a 
form of carbon, as a moderator, but other clements can 
sed. 


also be 


A Massive 300-ton Atomic Reactor for the production of 
electric power stands near the 190-foot steel sphere inside which it 
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Control rods serve as а means of stopping or slowing 


à chain reaction. The rods are made of an element 


such as cadmium, that absorbs 
changed by them 


core slows the reaction 


neutrons but is not 
Pushing the rods into the reactor 
The rods absorb some of the 
neutrons, leaving fewer available for fission. Pulling the 
rods out of the reactor speeds the reaction by freeing 
more neutrons. 

Chain reactions may also take place in риге 023%, in 
plutonium (Ри?39), or in natural uranium enriched with 
these fissionable materials. With these materials, fast 
neutrons, or neutrons of rather high energy, may be 


used because there is less U??5 This 


to capture them 
kind of reaction does not require a moderator. 

Breeder Reactors produce power by means of a chain 
reaction using fast neutrons. At the same time, they 
breed, or produce, at least as much fissionable material 
as they use. In a breeder reactor, U?95 is split by fast 
neutrons to produce power. At the same time, other 
fast neutrons change 023% nuclei to U, These nuclei 
then decay by emission of beta radiation to neptunium- 


is to be installed. One of the larges! reactors ever built, if forms 
the heart of the Dresden Nuclear Power Station neor Chicago. 


Commonwealth Edison Co. 
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239, which also emits beta radiation, and becomes 
plutonium-239. Plutonium can be separated from ura- 
nium and can be used as fuel for fission reactions. The 
same method can be used to produce 0233, which does 
not occur in nature, from thorium-232. 0233 fissions 
easily. The thorium isotope, like 0238, will fission only 
when bombarded by neutrons of very high energy. See 
"TRANSMUTATION OF ELEMENTS. 


Nuclear Fusion 


The Thermonuclear Reaction. The sun is an enor- 
mous nuclear machine. It runs by fusing ions of light 
hydrogen (H!) to form the heavier atoms of helium 
(Не). During this process, mass is “lost” and changed 
into energy according to Einstein's formula, E— mc2. The 
energy released becomes heat. Every minute about 
40,000,000,000 tons of hydrogen atoms are fused on the 
sun in thermonuclear reactions, or nuclear reactions that 
can take place only in the presence of heat. Millions of 
tons of “Einstein mass" are converted into energy every 
second. The sun has such a fantastic amount of hydro- 
gen in its core that it will not run out of hydrogen fuel 
for billions of years. 

There is little danger that the sun will explode in a 
runaway nuclear reaction. The hydrogen that is fused 
into helium on the sun is ordinary light hydrogen (H1). 
Light hydrogen reacts sluggishly in nuclear fusion, so 
the reaction in the sun’s core proceeds slowly. 

Man cannot now make light hydrogen nuclei fuse in 
a useful way. The necessary heat has not been pro- 
duced on the earth. But two other forms of hydrogen 
exist—deuterium, or heavy hydrogen (H2), and tritium 
(HP), a radioactive isotope of hydrogen. Tritium occurs 
in nature only in extremely small amounts. But it can 
be manufactured in nuclear reactors. Deuterium and 
tritium fuse more readily than does light hydrogen. 

The fusion of deuterium and tritium atoms provides 
part of the explosive energy of the hydrogen bomb, An 
atomic bomb “trigger” provides heat and neutrons, 
The neutrons bombard lithium atoms in the bomb and 
produce tritium. The heat causes the deuterium-tritium 
mixture to fuse. The thermonuclear reaction proceeds 
rapidly, and an explosion occurs. See HYDROGEN BOMB, 

Power from the Sea. Hydrogen fusion would be a de- 
sirable source of power, because its fuel comes from 
water. Ordinary water contains a very small amount of 
heavy water, or water composed of heavy hydrogen and 
oxygen. The heavy water can be separated from ordi- 
nary water. Heavy hydrogen can then be prepared by 
electrolysis, or decomposition with an electric current. If 
man can make fusion power €conomically useful, he 
will have solved his fuel problems for millions of years 
to come. 

Fusion power has several theoretical advantages over 
fission power. The problem of waste disposal does not 
Fusion presents se explo ооп а от ance 
fission. Scientists even beli thes PEINE dne 
Manus en believe they will be able to con- 

power directly into electricity, without first 


converting it into heat. This will avoid a loss of power 
during conversion, 


The main problem in contro 
results from the high temperatur 
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lling fusion reactions 
€ needed. To produce 


useful energy from fusion, the heavy hydrogen jom 
must be hotter than 100,000,000°C, (180,000,000°F 
No known material could hold anything so hot. 

Reaching the necessary temperature is quite difficult 
Heat produced by a nuclear explosion cannot be used, 
because the energy cannot be harnessed. Scientists try 
to reach the high temperature by starting with hydr- 
gen as a plasma, or ionized gas. They accelerate the 
hydrogen ions to great speeds by either electrical к 
magnetic means. As the speed of the hydrogen ions 
increases, the temperature rises. 

A hydrogen ion with an cnergy of 1 ev is equivalent 
to a temperature of about 11,000°C. (about 20,000). 
"Therefore, if the ions had an energy of 10,000 ev, they 
would have a temperature of more than 100,000,000°C, 
or high enough to start fusion. 

The basic idea used in research on the fusion-power 
problem comes from work done in 1994 by ће Ameri- 
can physicist Willard H. Bennett. He suggested that if 
ions move in a stream, they should form an electric cur. 
rent which produces its own magnetic field. This mag- 
netic field would cause the ions to pinch together. That 
is, the plasma, under such conditions, would theoreti- 
cally confine itself within its own magnetic field. This 
is known as the “pinch effect.” By using the pinch 
effect, scientists can design a device to heat hydrogen 
plasma without allowing the plasma to touch the walls 
of the container. n. 

Most fusion devices circulate the hydrogen ions m- 
side a hollow glass *doughnut" from which the air has 
been removed. They produce а pinch of the plasma in 
the center of the tube. It is hard to control the plasma, 
because the pinch produces an unstable condition. M 
plasma does not stay confincd within its magnetic 5 . 
Scientists are studying several different complex solu- 
tions to keep the pinched plasma from escaping: | 

The United States set up Project Sherwood in 1954 : 
try to harness the energy of fusion. Work centered at 
the Los Alamos Scientific Laboratory in New Мец 
at the Livermore Laboratory at Berkeley, Calif; ч 
Oak Ridge, Tenn.; and at Princeton University ji г 
Jersey. Scientists at Princeton built a large Stellera 7 
In this machine, intense magnetic fields sweep 

lasma around in a figure-8 path. S 
Е The British have rond perl effort to fio 
search. By the late 1950's, they had produced wes n 
tures of 6,000,000? C. Similar results were achie d re- 
the United States. The Russians also concentralt а 
search in this field. Scientists of many other ee a 
including France, Germany, India, and ИЕ т 
studying fusion. It is too early to predict W 
trolled fusion power will become a reality. 


Careers in Atomic Energy 


The field of atomic energy 
young persons who have an aptitude 
technology. In 1960, about 120,000 perso е Atomic 
gaged in work involving atomic energy. : workers: 
Energy Commission employs many of hae te: with 
Thousands of others are employed by indus trial uses 
AEC contracts, and still others work on indus! 
of atomic energy. 

Workers in atomic energy include 
icists, biologists, mathematicians, ele 1 
ists, reactor designers and engineers, 860 08 
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chemists, w 

ctronics #060 e 
ists, 


orologists. geochemists, geophysicists, and various other 
specially trained scientists and technicians. 

Military applications of atomic energy include de- 
velopment of nuclear weapons and of nuclear-power 
sources for propelling naval vessels, aircraft, and rockets. 
Thousands of scientists and technicians will be needed 
for future work on military applications. 

Industrial uses center on radioisotopes, which are 


used in (search, in controlling industrial processes, and 
in producing new products. Nuclear research has also 
opened new areas in agriculture. Likewise, biologists 
and doctors have found new uses for nuclear radiation 
and radioisotopes. 

Records show that work in atomic energy is no more 
hazardous than work in other kinds of industries. The 
shortage of properly trained persons in the field of 
atomic energy will continue for some time. The work is 
expanding faster than men and women are being 
trained to fill new positions. 


The United States government encourages the devel- 
opment of atomic science by establishing fellowships 
for qualified students. The National Science Foundation 
and the Atomic Energy Commission participate in this 
program. Кльри E. Lapp. Critically reviewed by WILLARD Е. Lasy 


Related Articles in WorRLD Book include: 


American Nuclear Fallout Plutonium 
Society Hydrogen Power 

Atom Hydrogen Bomb Radiation 

Atom Smasher Ionization Radioactivity 

Atomic Bomb Isotope Radiocarbon 

Atomic Energy Mass Spectroscopy Thorium 
Commission Nuclear Physics U-235 


Atomic Reactor 
Deuterium 
Euratom 


Oak Ridge Institute Uranium 
of Nuclear Studies 


Outline 


1. Uses of Atomic Energy 
A. In Producing Power 
В. [n Medicine 
C. In Industry 
11. Problems of the Atomic Age 
A. Atomic Weapons 
B. Radiation 
Ш. Atomic Energy Throughout the World 
A. In the United States D. In Canada 
B. In Great Britain E. In Western Europe 
C. In Russia F. In Other Countries 
IV. Development of Atomic Energy 
V. Nuclear Fission 
A. Why an Atom Splits 
B. The Energy of Fission 
VI. Nuclear Fusion 
A. The Thermonuclear 
Reaction 
VII. Careers in Atomic Energy 


D. In Agriculture 
E. In Weapons 


C. Atomic Waste 


C. Chain Reactions 


B. Power from 
the Sea 


Questions 


What are some important uses of atomic energy? 

Why is a moderator needed in a nuclear reactor? 

Where does the energy of the atom come from? 

Why is atomic fusion difficult to achieve? á 

What are the advantages of fusion over fission for 
peaceful use? 

What is a chain reaction? 

Why must a nuclear reactor be shielded? — —— 

Why is Einstein's Special Theory of Relativity im- 
Portant to the study of atomic energy? 

What is the “pinch effect"? Mt 

What kinds of radiations are given off by radioactive 
atoms? 
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ATOMIC ENERGY COMMISSION (AEC) is an inde- 
pendent agency of the United States government. It 
directs the development, use, and control of atomic 
energy for the defense and security of the United States, 
and for peaceful applications. 

The AEC's activities include the production of radio- 
isotopes and the development of atomic reactors for 
generating electric power, testing materials, and ге- 
search and training. The commission encourages the 
mining and production of uranium ores by private 
industry. It produces plutonium for use in atomic weap- 
ons and in research on peaceful applications of atomic 
energy. It engages in biological and medical research, 
including research into methods of treating diseases 
with high-energy radiation and studies of radiation 
hazards. Other activities include controlled thermo- 
nuclear (fusion) research, basic physical research, licens- 
ing and regulation, circulation of information, and 
international cooperation in all fields of atomic energy. 

Industrial firms under contract to the commission 
design, build, and operate most of the AEC's major 
production facilities. Colleges, universities, and indus- 
trial organizations conduct most of the research and 
development activities for the AEC. 

Major research and development facilities owned by 
the AEC include: the Atomic Energy Laboratory, 
Ames, Iowa; Argonne Cancer Research Hospital, Chi- 
cago; Argonne National Laboratory, Chicago; Bettis 
Atomic Power Laboratory, Pittsburgh; Brookhaven 
National Laboratory at Upton, Long Island, N.Y.; 
Knolls Atomic Power Laboratory, Schenectady, N.Y.; 
Lawrence Radiation Laboratories, Berkeley, and Liver- 
more, Calif; Los Alamos Scientific Laboratory, Los 
Alamos, N. Mex.; Mound Laboratory, Miamisburg, 
Ohio; Oak Ridge National Laboratory, Oak Ridge, 
Tenn.; Oak Ridge Institute of Nuclear Studies, Oak 
Ridge, Tenn.; the University of California at Los 
Angeles Atomic Energy Project, Los Angeles; the 
National Reactor Testing Station at Idaho Falls, Idaho; 
the Nevada Test Site at Las Vegas, Nev.; the Pacific 
Proving Ground, Marshall Islands; and Sandia Lab- 
oratory, Albuquerque, № Mex. See ARGONNE Na- 
TIONAL LABORATORY; BROOKHAVEN NATIONAL LAB- 
ORATORY; OAK RIDGE INSTITUTE OF NUCLEAR STUDIES. 

Congress created the Atomic Energy Commission in 
1946. The agency took over the control and develop- 
ment of the atomic-energy program from the Army's 
Manhattan Engineer District оп Jan. 1, 1947. The 
commission consists of five members, one ot whom is 
designated as chairman. The President, with the con- 
sent of Congress, appoints the commissioners to five- 
year terms. In 1954, Congress amended the Atomic 
Energy Act to stimulate the development of a private 
atomic-energy industry in the United States and pro- 
vide for its regulation by the AEC. — Berwarp C. HARTER 

ATOMIC ENGINE. See Атоміс REACTOR. 

ATOMIC FISSION. See Atomic Емевсу (introduc- 
tion; Nuclear Fission). 

ATOMIC FUSION. See Atomic Емевсу (introduc- 
tion; Nuclear Fusion). 

ATOMIC NUMBER. Sec Атом (Atomic Number). 

ATOMIC PARTICLES. See Атом (Inside the Atom). 

ATOMIC PILE. See Aromic REACTOR. 
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Controlled Chain Reaction takes Sele ro 
place in an atomic reactor. Cadmium | 

control rods absorb some of the neu- y E et 

irons produced by fission reactions. 

The rods can be moved farther in or р * э 


out of the reactor to regulate the rate 
of the fission reactions. 
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The Reactor Core Contains the Fuel Rods, or Plates, Shielded by Concrete Blocks. 


Uncontrolled Chain Reaction 
takes place when an atomic bomb ex- 
plodes. Without control rods, most of 
the neutrons released in fission cause 
fission of other atoms, and release 
more neutrons, These reaclions take 
place within a fraction of a second. 
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ATOMIC REACTOR is 
atomic energy 
atomic reactor, 


а device used 
without causing an explos 
energy is rele 
core, of the atom. Scientists usua 
nuclear reactors, 
atomic engines. 
The nuclear reactor produces power through 


fission, or splitting, of the nuclei of atoms of uraniun 


to produce 
ion. In an 
d from the nucleus, or 
а. lly call these machines 
They are also called atomic piles and 
the 
1 or 
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1. The atoms split when they are hit by neu- 
heavy uncharged atomic particles. An atom 
to two smaller atoms, or fission fragments, each 


splits i: 


nearly half the weight of the original atom. It also 
releases energy and two or three neutrons. These neu- 
trons fly out and may hit more atoms, causing them to 
split. [hese atoms, in turn, release more neutrons 
which split still more atoms. In this way, a chain re- 
action occurs, See Atomic ENERGY (Nuclear Fission). 


Operation. There are many kinds of atomic reactors. 


But they all operate on the same general principles. The 
fissionable material, or fuel element, is located іп the 
reactor соге. A moderator, or lightweight element that 
does not absorb neutrons, may be needed to control the 
rate of movement of the neutrons. Common moderator 
materials include graphite and heavy water, or water 
containing deuterium (see Heavy WATER). Control 


rods are made of a material that absorbs neutrons but is 
not changed by them, such as cadmium. These rods 
control the rate of the chain reaction. If the reaction is 
too fast, the rods are pushed into the reactor. They 
absorb neutrons and slow down the chain. If the reac- 
tion is slow, the rods can be pulled out, releasing more 
neutrons for fission. Without control rods, the heat 
produced in fission might melt the reactor, or the 
reactor might explode in an uncontrolled chain reac- 
tion, such as is produced in an atomic bomb. 

The cnergy produced in a reactor is in the form of 
heat. When the atoms split, the fission fragments fly 
apart with great speed. These fragments bump into 
nearby atoms and cause the entire mass to heat up. A 
coolant material surrounds the reactor core. It may be 
water or some other liquid, or it may be a gas. This 
material absorbs the heat produced in the core, and 
becomes very hot. Then it is pumped into a heat ex- 
changer, where it heats water to steam. In a boiling 
water reactor, water is used as a coolant, and is turned 
directly to steam by heat from the reactor core. 

The Reactor as a Power Plant. In a reactor that pro- 
duces 1.000 kilowatts of heat, 10,000,000,000,000,000 
atoms are split each second. At this rate, it takes 15 
months for a single pound of U8, the readily fission- 
able isotope of uranium, to be completely fissioned. 
One pound of U235 produces as much energy as 2,600,000 
pounds of coal. Atomic reactors can be built large 
enough to supply electricity for an entire city. But in 
the United States, electricity produced by atomic 
power is more expensive than electricity produced by 
coal power. The government subsidizes reactors built 
to produce power because they are vital to research. 

One advantage of atomic energy for power is the 
small amount of fuel needed to produce a large amount 
of energy. This makes a nuclear reactor an ideal propel- 
lant for a ship, because it would rarely need refueling. 
Also, atomic energy is liberated without using up oxy- 
gen. This makes it especially good for use in sub- 
marines, where oxygen is not easily available. The first 
Successful use of atomic propulsion was in the American 
submarine Nautilus, launched in 1954. This ship was 
able to remain under water for long periods of time. In 
1958, it became the first submarine to travel beneath 
the North Pole. Several nuclear-powered surface ships 
have been launched or are under construction. 

Atomic power plants give off enormous quantities of 
Penetrating neutrons and gamma rays, or rays of very 
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high energy. Heavy concrete walls, 6 or more feet thick, 
must surround the reactors to shield workers and nearby 
communities from the dangerous radiations. This is 
one reason why lightweight atomic power plants are 
not adaptable to propel automobiles. 

“Breeder” Reactors. Atomic reactors can be designed 
to produce new fuel at least as fast as they use up fuel 
in producing energy. This process is called breeding. For 
example, the fuel used to operate an atomic power plant 
may be 17235, the fissionable form of uranium. In a 
breeder reactor, 023% produces heat to operate the 
power plant. At the same time, some of the neutrons 
released are captured by the common isotope of ura- 
nium, 0235, The U? changes into U???, This isotope is 
unstable, and changes into the fissionable element 
plutonium, Ри?39, In an efficient breeder, this change 
takes place at a rate at least equal to the rate at which 
the 0235 is used up. 

Breeding is important because of the relative scarcity 
of fissionable fuel. Only about 0.7 per cent of all the 
naturally occurring uranium is the highly fissionable 
U?35, The rest is the less active 023%. But breeding will 
make it possible to use almost all the uranium for 
atomic energy. Another fissionable isotope of uranium, 
10233, does not exist in nature. But a breeder reactor can 
produce 0233 from an isotope of thorium, 'Th???, using 
plutonium as fuel to run the power plant. 

'The first successful breeder reactor was announced 
by the Atomic Energy Commission in June, 1953. It 
was developed by scientists using the Reactor Testing 
Station in Arco, Idaho. This same reactor had been 
used in December, 1951, to operate a steam turbine 
from the heat produced by fissioning 0%. See Атоміс 
ENERGY (Breeder Reactors). 

History. The first successful nuclear chain reaction 
was achieved on Dec. 2, 1942, at the University of 
Chicago. The work was directed by the Italian physicist 
Enrico Fermi. The reactor consisted of a large pile of 
graphite blocks among which lumps of uranium metal 
were placed. The success of this reactor gave impetus 
to further work and research into development of the 
atomic bomb and later, to more efficient, more powerful 
reactors. See FERMI, ENRICO. 

Electricity for public use was first generated from an 
atomic reactor at Arco, Idaho, in 1955. The world’s 
first large-scale nuclear-power electric plant is located 
at Calder Hall on the west coast of England. It began 
to produce electricity on Oct. 17, 1956. The first large- 
scale nuclear electric-power plant in the United States 
began operating in December, 1957, at Shippingport, 
Pa., near Pittsburgh. RaLPH E. Lapp 

See also Атом; Atomic ENERGY; ELECTRIC POWER 
(picture); URANIUM; PLUTONIUM. 

ATOMIC SPY. See ROSENBERG, ETHEL GREENGLASS 
AND JULIUS; SPY. 

ATOMIC SUBMARINE. See SUBMARINE (New Devel- 
opments). 

ATOMIC THEORY. Sce Атом (Development of the 
Atomic Theory); BERZELIUS, JÓNs JAKOB. 

ATOMIC WEAPONS. Зее Atomic Boms; ATOMIG 
ENERGY (In Weapons; Atomic Weapons); HYDROGEN 
Bome. 

ATOMIC WEIGHT. See Arom (Atomic Weight). 
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ATOMIZER 


ATOMIZER is a device that produces a fine spray by 
forcing a liquid through a tiny opening. А common 
type of atomizer is that used to spray perfume. It has a 
rubber bulb attached to a short tube. When you squeeze 
the bulb, a jet of air is forced out of the tube. This jet 
blows across the top of another tube that extends down 
into a bottle of perfume. The air jet creates a low pres- 
sure at the end of the tube. Atmospheric pressure in the 
bottle forces perfume up the tube and through a small 
opening at the top, creating a spray. 

The carburetor of a gasoline engine is another type 
of atomizer (see CARBURETOR). Oil-burning furnaces 
also use a type of atomizer to help vaporize fuel. Many 
products, such as insecticides and paint, are often 
packaged in spray cans. These cans squirt a fine spray 
when you press a valve. A pressurized gas in the can 
forces the liquid through a small opening (see Arro- 
SOL). CLARENCE E. BENNETT 

ATONALITY. See Music (The 19007). 

ATONEMENT, uh TOHN munt, is the act of doing 
something good to make up for an offense one has com- 
mitted or a harm one has done. Its purpose is to restore 
friendly relations with the offended person. 

The word is generally used to describe an act that will 
bring a person or a people back to God. The act may be 
a present, a prayer, an apology, or a special kind of 
offering. The sacrifices described in the Bible (Lev. 1:16) 
were the atonement demanded from the Hebrews by 
God. The Christian religion generally regards the death 
of Jesus on the cross as an atonement for the sins of all 
men. Jews set aside one day each year as a Day of 
Atonement. They call it Yom Ki ippur. Mervin MONROE Drews 

See also Scaprcoat; Yom KIPPUR. 

ATOPHAN, AT oh fan, is a drug used to relieve fever 
and to combat body pain. It is known also as cinchophen. 
Atophan was introduced in 1908. It is a dangerous drug. 

ATRIUM, in the heart. See HEART. 

ATRIUM, AY trih um, was the main room of earliest 
Roman houses. It was used for cooking, sleeping, sitting, 


This Roman Court, a reproduction of a typical Roman atrium, 
formerly was in the Metropolitan Museum of Art, N. Y. City. 


Metropolitan Museum of Art 


and entertaining. There was a central hearth and a hole 
in the roof above it to let out the smoke, as in the early 
“halls” of Europe. The name is based on the Latin word 
for black, from the smoke-stained roof of such a room, 

Later, with the refinement of liv ing, cooking was done 
in a separate room. The old chimney hole became a 
mere opening in the roof for light, Rain falling through 
the opening was caught in a central marble tank called 
the impluvium. The household gods, called the Lares 
and Penates, stood beside the fireplace in this room (see 
LARES AND PENATES). 

In this period, from about 200 в.с., the atrium be- 
came the official reception room of the house. It devel. 
oped into a richly decorated courtlike area from which 
other rooms were entered. TALBOT Намих 

See also Pompen (pictures); ROMAN EMPIRE (Family 
Life; color picture, A Roman House). 

ATROCITY. See CONCENTRATION CAMP; GENOCIDE: 
Korean War (Atrocities); LIDICE: NUREMBERG TRIALS: 
Torture; War CRIME. 

ATROPHY, AT roh fih, is the wasting away of any 
part of the body. The muscles may shrink in size and 
lose their ability to move arms or legs. Progressive mus- 
cular atrophy, a disease of a part of the spinal cord, 
causes certain muscles to atrophy. The name comes 
from two Greek words meaning not nourished. 

ATROPINE, AT roh peen (chemical formula, СНз 
МО»), is a white crystalline drug produced from bella- 
donna and related plants. The drug also can be manu- 
factured artificially. It is a narcotic used to relieve pain. 
Atropine slows down the secretions of the sweat, sali- 
vary, and mammary glands. In certain doses it pro- 
duces dryness in the mouth and dilates the pupil of the 
eye. A form of atropine called honatropine is recom- 
mended for this purpose, because the uncomfortable 
dilation of the pupil occurs more rapidly after its use. 
Atropine also serves as an antidote for nerve gas, а kind 
of poison gas. But it should never be taken without a 
doctor’s prescription, because it is a dangerous poison. 
See also ALKALOID; BELLADONNA. AUSTIN EDWARD SMITH 

ATROPOS, one of the Fates. See FATES. 

ATSINA INDIANS. See Gros VENTRE INDIANS. 

ATTACHE, 47 a SHAY, is an officer attached to à 
diplomatic office. The word is French for attached. An 
attaché is usually an officer of the army, navy, 0r al 
force, and is called a military, naval, or air attaché. The 
United States often sends officers from the Departments 
of Commerce, Agriculture, or Labor as attachés to añ 
ambassador. This officer is called а commercial, agn 
cultural, or labor attaché. Most large countries sen 
attachés of some kind. After the development of the 
atomic bomb in 1945, Great Britain created the position 
of scientific-research attaché, and began to assign such 
an officer to every important embassy. hé 

Cultural and social-welfare officers have bas 
Status. Attachés usually accompany ambassadors re 
other high officials on missions of state. Their duties d е 
similar to those of secretaries. Some attachés О Е 
United States government are assigned to О { 
offices, particularly in the larger cities of the Ww 4 
Most attachés are appointed from the list of eod 
Service officers in the Department of State. €» 
attachés with special skills and experience аге setet o 
from private industry. Carrer №. ВАУ 

See also DiPLoMACY. 


ATTACHMENT is the legal term for a court order to 
seize a person or a person's property. It was used in Eng- 
land so lone ago that no record of its beginnings exists. 
Some persons believe that the English got it from the 
Romans. . first, attachment provided a way of forcing 
a man to come to court. An officer would take the 
man's horse, or his plow, or his furniture. If the owner 
wanted the goods back, he had to go to court. Today, 
attachmen: is used chiefly against debtors. If a person 
leaves the state, it is hard to collect any debts he left be- 
hind. But i! he also leaves some property, an attachment 
of the property will protect the person to whom the debt 
is owed. | his person can then sue for the debt, and, if he 
wins, the attached property can be sold to satisfy his 
claim. In many states, the person obtaining the attach- 
ment has to put up a bond or security for payment of 
damages, in the event that the court later determines 
that there was no right to attach the property. Writs of 
attachment formerly were issued against persons as well 
as goods. They now are used in this way as a rule only 
to seize a person who is in contempt of court. See also 
CONTEMPT; DEBT; GARNISHMENT. "THOMAS A. Cowan 

ATTAINDER, uh TAYN dur, is a legal term for the 
loss of civil rights by an outlawed person or a person sen- 
tenced to death. According to old English law, such a 
person lost his rights to property. His land and his per- 
sonal belongings were taken from him. Because he was 
judged to have suffered tainting, or corruption of blood, 
he could not inherit property or leave property to any- 
one. Parliament put an end to attainder in England in 
1870, and now almost all countries have abolished it. 
In the United States, a man may lose his civil rights for 
the crime of treason, but the Constitution (Article III, 
Section 3 [2]) states that his punishment may not affect 
his family. \Vhen he dies, his property goes to his heirs. 

A bill of attainder is an act passed by a legislature 
which attaints some person or group and thus takes away 
property and civil rights without a trial. Bills of attainder 
are not legal in most countries. In the United States, the 
Constitution (Article I, Section 9 [3]) prohibits the na- 
tion or any state from passing such a bill, and assures 
accused persons of a fair and speedy trial. After the Civil 
War, Congress passed a law taking away the property 
of some pcople it called rebels. But the courts held that 
Congress could only take the rents or income from such 
property during the lifetime of the rebels, and could 
not deprive their heirs of it. WILLIAM Tucker DEAN 

ATTAR, AT er, a general term for the perfume ob- 
lained from flowers, applies most often to an oil dis- 
tilled from rose petals. Manufacturers use it to scent 
creams, perfumes, and other cosmetics. Bulgaria, 
France, Syria, Iran, Turkey, and India produce this oil. 
In the famous Valley of Roses, 125 miles from Sofia, 
Bulgaria, about 200,000 persons are employed in gath- 
cring petals of roses. At the perfume factory, the rose 
petals are mixed with water and distilled in large vats. 
This is done with several batches, the used petals being 
removed each time. Then several portions of condensed 
Vapor, or distillate, are combined and distilled a second 
time, The attar oil is skimmed off and stored in glass 
flasks. About 340 roses supply a pound of petals. Thou- 
Sands of petals only make about two drops of attar. See 
also BULGARIA (Agriculture); PERFUME. Frorence E. Watt 

ATTICA, AT ih kuh, is a triangular peninsula of 

Teece that extends into the Aegean Sea. It makes 


ATTILA 


up one of the 51 political departments of present- 
day Greece. Attica is the land of clear air and blue skies 
where the ancient Athenians lived. Athens has been its 
most famous city since the 700's в.с. In ancient times, 
Greek architecture, sculpture, literature, and philosophy 
reached their greatest heights in Attica. It was also the 
home of such religious cults as the Eleusinian and Dio- 
nysian mysteries. The surrounding mountains protected 
this district from invasion by the Achaeans, Acolians, 
and Dorians, when those peoples were migrating cast- 
ward and southward. The mountains yielded iron, lead, 
silver, and the fine white marble used in building the 
Parthenon and other Athenian temples. Their slopes 
supported olive groves and vineyards. The valleys be- 
tween them produced wheat, barley, and an excellent 
clay that was used to make pottery. Many bays and 
harbors along the coast encouraged shipping and sea 
travel. See also ATHENS. C. Buapronp WELLES 

ATTILA, AT ih luh (д.р. 4062-453), was king of the 
Huns after д.р. 433. He conquered land surrounding 
the territory he inherited, until he controlled most of 
the area north of the Danube River from the Caspian 
Sea to the Rhine River. As leader of his feared warriors, 
he was known as the Scourge of God. The Romans 
and Christians considered him barbaric and ruthless, 
but he was often fair and merciful to his enemies, and 
he ruled his own people with considerable ability and 
justice. 

Attila invaded the Eastern Roman Empire and, in 
447, forced Emperor Theodosius II to pay tribute. In 


Attila, mounted on a black horse, led his band of barbarians 
into battle in whirlwind attacks in the 400's. This picture is from 
The White Stag, written and illustrated by Kate Seredy. 

Viking Press 


ATLANTIC 
OCEAN 


451, he moved westward and forced the Western em- 
peror, Valentinian Ш, to give him territory south of the 
Danube River. Attila continued west through Gaul, 
sacking cities and plundering as he went. He was a 
threat to the entire Christian world of his day. But in 
June, 451, Roman forces led by Flavius Aétius and 
Visigoth soldiers commanded by Theodoric I met and 
defeated Attila and his Huns in a great battle at 
Chálons-surMarne. Modern historians consider this 
engagement one of the most important battles in the 
history of the world. 

In 452, Attila invaded Italy and plundered many 
cities. Pope Leo I begged him to spare Rome, and, for 
reasons that are not clear, Attila withdrew his forces 
and recrossed the Alps. His plans for further expansion 
were halted by his sudden death in 453. He died unex- 
pectedly on the night of a great banquet celebrating his 
marriage to a beautiful young woman named Ildico 
or Hilda. ROBERT GEHLMANN BONE 

See also Авму (table, Famous Land Battles of History 
[Chálons-sur-Marne]); Ном; VALENTINIAN (III). 

ATTLEE, CLEMENT RICHARD (1883- ) EARL 
ATTLEE, was the leader of the British Labour party 
from 1935 to 1955. He served as Prime Minister of 
Great Britain from 1945 to 1951. During those years, 
the government brought various industries in the coun- 
try under state ownership. It also established broad tax- 
supported health and welfare services. 

Attlee was born in London. He studied at Haileybury 
College and at University College, Oxford. After four 
years of law practice, from 
1905 to 1909, he did social- 
service work in the Lime- 
house district of London. 
In 1910 he became secre- 
tary of Toynbee Hall, a fa- 
mous settlement center. He 
was a lecturer in social sci- 
ence at the London School 
of Economics from 1913 to 
1923. In 1919 and 1920, he 
served as mayor of Stepney. 

Attlee enlisted in the 
British Army in World War 
I. He entered the House of 


Commons in 1922 as a 
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Clement R. Attlee 
Karsh-Ottawa 
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Attila Led the Huns ocos 
the Volga River in the AD. 
440's and laid waste to the 
provinces of the Eastern Romon 
Empire between the Black Seo 
and the Mediterranean Sec. 
He then swept through central 
Europe and invaded Germony 
and Gaul. In 452 Attila in 
vaded Italy, buthe died before 
conquering the country, 


member for Limehouse. He held minor offices in the 
second Labour government in 1930 and 1931, and was 
one of the few Labour ministers to escape defeat in the 
1931 election. He became leader of the Labour party 
in 1935. In Winston Churchill's wartime coalition gov- 
ernment, Attlee was Deputy Prime Minister from 1942 
to 1945, and served as Lord Privy Seal from 1940 to 
1942. He received an earldom from Queen Elizabeth II 
in 1955. CHARLES LOCH Mowat 
ATTORNEY. See Law (Careers in Law); LAWYER. 
ATTORNEY, DISTRICT. See DISTRICT ATTORNEY. 
ATTORNEY, POWER OF. Sec POWER OF ATTORNEY. 
ATTORNEY GENERAL is the chief law officer in the 
governments of English-speaking countries. In " 
United States, the Attorney General is appointed | 
the President, with the approval of the Senate, xdi 
serves in the Cabinet. He heads the Department 0 
Justice, and represents the government in legal s 
(see JUSTICE, DEPARTMENT oF). He is responsi “ш 
enforcing federal laws, particularly criminal statu! : 
Each American state government has an em y 
general. He is elected by the voters in 42 states, ы T 
pointed by the governor in the other 8. In Cana e 
Minister of Justice may also be called the nd n 
general. He is chosen by the prime minister mE b 
majority party in parliament, and is appointe Rey 
governor-general. Р Es ws par 
ATTRACTION, in physics, is the force that 7 en 
ticles or bodies of matter toward one another. Pts 
tion, which holds the planets in their relative m pu 
in the solar system, is an example of лао аа 
which operates universally. Other illustrations 0 ајаг 
tion are cohesion, the force that holds together unlike 
molecules; adhesion, the force that holds ET per 
molecules; magnetic attraction, as in the pu € them; 
iron filings when a horseshoe magnet 18 held n f a pi 
and electrical attraction, as in the drawing-near 0 
ball to an electrified body. py the force 
In chemistry, attraction is represented oy chemical 
through which different elements enter aed finity, ® 
combination. This force, known as de Re 
illustrated by the union of hydrogen ап 
form a molecule of water. 
Related Articles in Wonr.p Book include: а Magnetis™ 
Adhesion Electromagnetism Magnet an 
Cohesion Gravitation Molecule 


ATTU ISLAND, in the North Pacific Ocean, is the 


westernmost of Alaska's Aleutian Islands. For location, 
see ALAsK^ (color map). The island is rocky and vol- 
canic, and has heavy fog and rain all year. It is about 


35 miles long, with an area of 318 square miles, 
The Japanese invaded Attu Island in 1942. After 


American and Canadian soldiers recaptured it on 
Мау 11, 1943, the island's Aleut inhabitants were re- 
settled on Atka Island. A naval station and other 
military installations were built. Joun E. Сази, 

ATTUCKS, АТ uks, CRISPUS (1723?-1770), was a 
leader of the patriot mob that was fired upon by British 
troops in the so-called “Boston Massacre” of 1770. The 
British government had stationed two regiments in 
Boston in 1768. The constant friction between these 


soldiers and the people of the town finally exploded on 
the evening of March 5, 1770. A crowd of about 60 
men, most of whom were probably sailors, surrounded a 
small detachment of British troops and goaded them 
into firing. Attucks and two of his companions were 
killed instantly. Two others died later of wounds. 

Little is known of Attucks, and to this day no one 
is certain whether he was a Negro, a mulatto, or an 
Indian of the Natick tribe. In 1888, the city of Boston 
erected a monument on Boston Common in memory 
of Attucks and his fellow martyrs. 

See also Bosron Massacre. 

AUBURN UNIVERSITY is a coeducational, state- 
controlled university at Auburn, Ala. It has schools of 
engineering, science and literature, chemistry, phar- 
macy, agriculture, architecture and the arts, veterinary 
medicine, education, home economics, and graduate 
studies, Founded in 1872, its name was changed from 
Alabama Polytechnic Institute in 1960. For enroll- 
ment, see UNIVERSITIES (table). Клін B. DRAUGHON 

AUCKLAND, AWK lund (pop. 131,400; metropolitan 
area, 350.500), is the largest city in New Zealand and 
the country's chief seaport. Auckland stands on a 6- 
mile-wide strip of land on the northern part of North 
Island. The city overlooks Waitemata Harbor to the 
north and Manukau Harbor to the south. For location, 
see New ZrALAND (color map). Many low hills add to 
the natural beauty of Auckland. 

This busy city has modern commercial and govern- 
ment buildings, wide boulevards, and colorful parks 
and gardens. The War Memorial Museum has an ex- 
cellent collection of the art of New Zealand's Maori 
tribesmen. Auckland University College, a branch of 
the University of New Zealand, stands in the city. 

Auckland serves as the trading center of a rich dairy- 
farming region. The city has a naval base, shipyards, 
Sugar refineries, ammunition plants, and canneries. 
Ships sailing between Australia and the United States 
dock at Auckland. The city exports dairy products, 
animal hides, timber, gold, and wool. 

, English settlers founded Auckland in 1841 and made 
it the capital of New Zealand. In 1865, the government 
moved the capital to Wellington, because that city has 
à more central location. . B. CONDLIFFE 
, AUCKLAND ISLANDS are a group of uninhabited 
islands that lie about 290 miles south of New Zealand. 

су cover an area of 234 square miles. For location, 
see Wonrp (color map). All these islands are composed 
of igneous rocks and covered by glacial moraine. They 
Were discovered in 1806. Seamen engaged in sealing 
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and whaling used them in the early 1800's as a depot. 
The Auckland Islands are under the control of the 
government of New Zealand. C. М. Н. Силык 

AUCTION, AWK shun, is а sale at which people bid 
for articles being sold. An auctioneer conducts the sale 
and receives the bids. Goods often sold at auctions in- 
clude household furnishings, farm products, livestock, 
and works of art. Auctions sell more livestock than ter- 
minal markets. The tobacco auctions in the southern 
United States have become world-famous. The cash 
value of a used car at a wholesale automobile auction 
greatly determines the car's trade-in value. Grain sold 
at a board of trade or stocks sold at a stock exchange 
are offered in the form of an auction. 

State auction laws vary. For example, a law may 
allow a seller to make his own rules before the auction. 
The seller may specify that no bids will be accepted be- 
low a certain figure. Auctions may differ widely in 
method of operation. Generally, auctions can be 
divided into two types— with reserve and without. 

Auctions with Reserve are the most common type. 
Unless an announcement has been made to the con- 
trary, the bidder may assume that an auction is with re- 
serve. Under this system, the seller reserves the right to 
withhold the article from sale if he feels the highest bid 
is not high enough. In calling for bids, the auctioneer 
invites bidders to make an offer. When the highest bid 
has been reached, the owner can still refuse to accept 
the offer. If it is acceptable, the fall of the auctioneer’s 
gavel signifies acceptance of the offer, and creates a 
binding contract (see CONTRACT). 

Auctions without Reserve are commitments by the 
seller to sell to the highest bidder. But the seller may 
make the provision that no bid below a certain figure 
will be accepted. The highest bid, or the highest bid 
above the minimum figure, creates a binding contract. 
The goods cannot be withdrawn from sale, nor can any 
bid be retracted by the bidder. Joun Н. FREDERICK 

See also Оотсн AUCTION. 

AUCTION BRIDGE. See BRIDGE. 

AUDEN, AW (Гл, WYSTAN HUGH (1907- — ), is 
one of the most outstanding of the British poets who 
first came to public attention in the 1930’s. He won 
the Pulitzer prize for poetry in 1948 for The Age of 
Anxiety (1947). In his early work, he was critical of the 
British middle and upper classes. After coming to the 
United States in 1939, Auden became more conserva- 
tive and announced his acceptance of Anglo-Catholi- 
cism. 

Auden's books include Poems (1930); a play, Dog 
Beneath the Skin (1935), written with Christopher Isher- 
wood; Collected Shorter Poems (1950); and The Enchaféd 
Flood (1950), a collection of critical essays. 

Auden was born in York, England, and studied at 
Oxford University. He married the author, Erika Mann, 
in 1935, and became a United States citizen in 1946. 
He once told an interviewer, "The attractiveness of 
America to a writer is the openness and lack of tra- 
dition.” He taught at the University of Michigan and 
Smith College, and in 1956 became professor of poetry 
at Oxford University. WILLIAM Van O CONNOR 

AUDIO FREQUENCY. See Rapio (How a Radio 
Program is Broadcast). 
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AUDIO-VISUAL AIDS 


Audio-Visual Aids 


play an 
important part in modern teach- 
ing. Teachers use such audio- 
visual aids as film strips, tele- 
vision, and motion pictures. 


ZEN 


Illustration—Courtesy of Standard Oil Company of California 


AUDIO-VISUAL AIDS are teaching devices that 
require little or no reading to communicate meaning. 
The use of audio-visual aids in teaching is called audio- 
visual instruction. Audio-visual aids include such devices 
as motion pictures, slides, charts, and television. 

Audio-visual instruction is a highly effective teaching 
method. It makes possible a wide range of interesting, 
realistic, meaningful, and stimulating learning experi- 
ences. Aids such as motion pictures help teachers 
present ideas in sequence. The effective use of audio- 
visual materials makes learning more meaningful to 
students because they can see what they are studying, 
rather than merely hear it described in words. Thus, 
audio-visual instruction makes learning more perma- 
nent because students can visualize in their minds what 
they have seen. Appropriately selected and skillfully 
used audio-visual aids are helpful at all levels of educa- 
tion in the communication of information and ideas, 
in the development of attitudes and understanding, 
and in the teaching of skills. 

Audio-visual instruction is not a special kind of 
education. Neither does it substitute for reading, 
writing, telling, studying, discussing, or other kinds of 
learning activities. In fact, it is often essential that 
teachers use audio-visual materials with other materials 
and teaching methods in order to gain the full educa- 
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ТТЕ instructi irections 
tional value from audio-visual instruction. Din 


and explanations by the teacher, and es Mes 
discussion, construction work, and pu er. 
usually help them observe morc clearly an pets 
better what they see and hear in audio-visual aver 

Pictures and other audio-visual aids em 
been used to explain ideas. Cave men C le used 
to communicate with their fellowmen. he alphabet 
picture languages before they worked ош : to huntan 
Boys who lived in primitive times learnec stating their 
fish by watching their fathers and n watching 
actions. Girls learned to prepare food by 5 plack- 
their mothers. Greek scholars used sand piles а 
boards to demonstrate and teach. 


Uses of Audio-Visual Aids “ 
an important Р 

е yf audio 
These 


In Schools, audio-visual aids are gia 
of teaching. Many schools have дери arge 
visual instruction with specialists har nid teachers 
departments have the responsibility for е P sls Many 
obtain and effectively use audio-visual 5 task of pte 
of these departments perform the ws an aids. 
paring slides and other types of audio-vis videly іл! 

Schools use audio-visual materials par studies: 
natural and physical sciences and in jene her students 
For example, a biology teacher might ha 


E! Paso Public Schools 


Maps, Drawings, and Models made in the classroom, above 
left, educational TV programs, above right, and pictures enlarged 


American Optical Company 


make a collection of insects for display and examina- 
tion. A history teacher might show a film depicting 
some famous historical event. A social studies teacher 
might have her students make a current-events bulletin 
board with pictures from newspapers and magazines. 

Schools make wide use of audio-visual aids in reme- 
dial-reading courses, or classes designed to improve the 
reading ability of students. 

School systems also use audio-visual aids to teach 
teachers. ‘Teachers often take special education courses 
given on television. Tape recordings are widely used 
for teacher education. 

In Industry and the Armed Forces, audio-visual 
materials have found wide use in training and educa- 
tional programs. Many companies use motion pictures 
and other audio-visual materials to train new employees 
and to increase the knowledge of experienced person- 
nel. Many companies use charts and motion pictures to 
train salesmen in the best way to present their products. 

‘The armed forces have used audio-visual material 
widely since World War II, when millions of men had 
to be trained in a short time. The armed forces use 
objects, charts, diagrams, models, mock-ups, slides, and 
Motion pictures. For example, motion pictures may be 
used to explain how to repair and maintain guns. 
Sailors are taught the parts of a ship with models and 


Gamma 
by an opaque projector, below left, help fix facts and under- 
standing. A tape recorder, below right, aids language study. 


Ampex Audio, Inc. 


diagrams. Military personnel are taught to recognize 
airplanes, ships, and tanks by means of projectors that 
flash pictures of objects on a screen for brief periods of 
time, sometimes only a hundredth of a second. Mock- 
ups of a mechanical device are made by showing on a 
display all its parts. 

Other Uses. Motion pictures are a highly effective 
means of communication in interpreting one country to 
the peoples of another. Several nations produce and 
distribute films for this purpose. The United States 
government prepares traveling exhibits that consist 
largely of audio-visual materials designed to show peo- 
ple of other countries how Americans live. Films are 
being used to teach people in underdeveloped areas of 
the world how to improve their way of life. Audio- 
visual aids also play an important part in programs 
designed to wipe out illiteracy. 


Kinds of Audio-Visual Aids 


Audio-visual aids can be classified as (1) three-dimen- 
sional, (2) graphic, (3) pictorial, and (4) audio. Three- 
dimensional materials include objects, specimens, mod- 
els, and mock-ups. Graphic materials include maps, 
globes, diagrams, charts, graphs, cartoons, and posters. 
Photographs, prints, slides, filmstrips, and stereographs 
are considered pictorial aids. Audio materials are radio 
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Board of Education, Glen Rock, N.J. courtesy ‘‘Audio-Visual Instruction” 
Pictures of a Fireman, Mailman, and Policeman at work 
help children understand how these men serve their community. 


broadcasts and phonograph and tape recordings. 
Sound motion pictures and television broadcasts are 
considered both pictorial and audio. The following 
sections describe some of the most widely used audio- 
visual materials. 

Still Projectors include overhead projectors, opaque 
projectors, and microprojectors. Overhead projectors 
project slides on a screen usually placed behind and 
above a speaker. Opaque projectors enable teachers to 
show on a screen the enlarged image of a small, non- 
transparent picture or the page of a book. They are 
especially useful when teachers want to show their 
students illustrations from a book not available to them. 


CTING THE VISUAL IMAGE 


motion picture projector 
(with sound equipment) 


opaque projector 


slide 
Projector 


Victor Animatozraph Corp.; Bell & Howell Co.; American Optical Co.; Radio Corp. of Americ: 


UNATIONS 


Charts of Pictorial Symbols are used to teach Liberian 
children a recently devised written form for their tribal language. 


Microprojectors project an image of the view obtained 
through a microscope. They are especially useful in 
biology instruction. ; 
Stereographs are slides that give the viewer the 
illusion of depth, or three dimensions. The slides 2d 
put in a small viewer that the user holds up to his qe 
Stereographs are especially useful to teach eo d 
architecture, where depth is an important factor. Ї 
lifelike quality of stereographs also makes them val 
uable in other areas of learning. ; 
Educational Motion Pictures make an important 
contribution to learning. Silent films were first Tik 
duced in schools about the time of World War I. 


phonograph 


о. 
a; Bell & номе! С 


first educational talking pictures were made available 
about 1930. However, the number of schools that used 


education! films, and the extent to which they used 
them, remained limited until shortly after World War 
II. Today. educational motion pictures are produced 


by numerous organizations. These include schools, 
universities, лпа commercial companies that specialize 


in making educational films. See MOTION PICTURE 
(Education 

Radio and Television. Educators have used radio 
for teaching purposes ever since it first became popular. 
Several colleges and universities, as well as some school 


systems, have their own radio stations. Radio broadcasts 
are especially valuable as a convenient way to keep 


students abreast of current events. They can listen to 
speeches and descriptions of important happenings. 
See Варю (Public Services). 

Schools are making an ever-increasing use of tele- 
vision as a teaching aid. In 1952, the Federal Communi- 
cations Commission set aside 242 TV channels for 


educational use. By the late 1950’s, there were 35 non- 
commercial, educational television stations in the 
United States. Also, many commercial TV stations 
broadcast educational programs. In 1958, a college 
course in physics became the first coast-to-coast educa- 
tional TV show. 

In addition to programs designed to provide informa- 
tion, many colleges cooperate with ТУ stations to give 
courses for which students can receive credit. After the 
course, students usually go to the administering school 
to take the final examination. See TELEVISION (In Edu- 
cation). 

Recordings. Phonograph records were used in some 
teaching as early as 1920, chiefly in music appreciation, 
physical education, and typing. With the improvement 
of disc recordings and the appearance of the long- 
playing record, more recorded material has become 
available in other fields. Now teachers can use records 
to present plays, poetry, and dramatic readings. 
Recordings of historic events can be used to bring 
history alive to students, and to aid in their understand- 
ing of past events. See PHONOGRAPH. 

The development of the tape recorder was an out- 
standing advance in audio-visual instruction. Much of 
the material formerly recorded on discs is available on 
tapes. Teachers can use tape recorders to preserve radio 
programs for classroom use at a time following the 
actual broadcast. In speech classes, students learn to 
Correct their mistakes by listening to tape recordings of 
their speeches and those of other students. See ТАРЕ RE- 
CORDER, 

Filmstrips consist of a short length of film showing 
several still pictures. The pictures are projected in se- 
quence on a screen by means of a special filmstrip 
projector. The pictures are arranged in a logical se- 
quence that helps the teacher present a subject. Sound 
filmstrips have recorded commentaries that are played 
as the film is projected. The commentary is keyed to 
€ach of the pictures on the strip, and explains what each 
Picture shows, 

_ Other Audio-Visual Aids include chalkboards, bulle- 
un boards, feltboards, magnetic boards, displays, and 
exhibits, Feltboards have become especially popular. 

hese devices, also called flannelboards, consist of a piece 
O flannel or felt tacked to a board. Figures cut out of 
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these materials, or using them as a backing, can be 
stuck to the board without the use of glue or any other 
adhesive. Teachers can use cutouts to illustrate a story 
for primary-school children, or to aid in teaching read- 
ing. 

Educators usually consider field trips to museums, 
parks, and other places as part of audio-visual instruc- 
tion. Demonstrations, dramatizations, and puppets also 
fall in the field of audio-visual aids that are used in edu- 
cation. Pauk МУ, F. Wrrr 


Related Articles in Wonrp Book include: 


Blackboard Graph Planetarium 
Chart Map Projection Machine 
Diorama Motion Picture Tape Recorder 
Drawing Museum Teaching 
Filmstrip Phonograph Television 

Globe Photography 


AUDIOMETER. See DEAFNESS. 

AUDION TUBE. See Evecrronics (The Electronic 
Age). 

AUDIT is a formal, official examination of the ac- 
counts of a business or government agency. Any com- 
petent person may make an audit. But if the audit 
involves a considerable amount of business or money, it 
should be done by a certified public accountant, or 
CPA. The individual or accounting firm making an 
audit is called an auditor. Audit comes from the Latin 
auditus, meaning a hearing. 

An audit usually involves a searching, analytical 
review of the books, vouchers, and other evidence sup- 
porting the financial statement of a corporation or other 
organization. It should place an auditor in a position 
to express an informed opinion on the general fairness 
and accuracy of the accounts of the company he is 
auditing. 

The auditor uses a variety of techniques and tests. 
In most cases he need not make an exhaustive investi- 
gation of the details of an operation. 

An audit serves more to provide an independent 
review of the reasonableness of both management's and 
the employees’ decisions than as a test of the accuracy 
of the company’s books and its other related business 
documents, Jons Н, FREDERICK 

AUDIT BUREAU OF CIRCULATIONS, or A.B.C., is 
an organization of advertisers, advertising agencies, and 
the publishers of newspapers and magazines. The bu- 
reau was organized in 1914 to standardize methods of 
measuring the circulation of publications carrying 
advertising. A.B.C. employs auditors who check the 
circulation figures of all member publications. One 
result of its activities has been to make advertising rates 
more nearly uniform for newspapers and magazines in 
the same circulation range and general field of publica- 
tion. EARL FRANKLIN ENGLISH 

AUDITOR, AW duh ter, is an accountant who exam- 
ines the books or records of a business at certain inter- 
vals, to make sure that all transactions are in proper 
order. Government auditors check over the bills, pay- 
ments, and receipts of government officials. State 
auditors go over the accounts of state treasurers. In 
some cases, the auditor must approve all bills before 
they are paid by the proper official. See also Account- 
ING. Joun H. FREDERICK 
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Chicago Historical Society 


National Audubon Soclety 


John J. Audubon, left, Painted Native American Birds in Their Natural Surroundings. 


AUDITORIUM is a building used for all kinds of com- 
munity events. The word auditorium comes from a Latin 
word which means a place for a large gathering of 
listeners. The auditorium of today still emphasizes the 
ability of the audience to hear, as opposed to its ability 
to see, which is especially necessary for successful pro- 
ductions in the theater. 

Acoustics, the art of improving hearing conditions, 
posed an important problem in the outdoor theaters of 
ancient Greece and Rome. A Latin author, Vitruvius, 
tells how the Romans placed copper vessels under the 
rows of stone seats for acoustical effect. People began 
to build theaters with roofs about 1580. Gradually 
these structures developed into the type of auditorium 
we know today. See Acoustics. 

In recent times, cities have recognized the value of 
publicly owned community halls as a means of attract- 
ing tourists and trade. In the United States, the number 
of municipal auditoriums has increased from 11 in 1900 
to over 400 in 1960 in cities and towns with popula- 
tions of 5,000 or more. 

Since World War II, architects have studied new 
problems in auditorium design. Auditoriums must have 
good acoustics, and must have a clear span without 
posts to block sight. They must also be adaptable for 
many different uses. Some have movable walls so that 
the halls can be changed in size according to the type 
of event or size of the audience, Many auditoriums 
also have portable seats. Auditoriums of today are often 
equipped with lobbies, lounges, restaurants, storage 
space, and workshops. They may also include offices, 
meeting rooms, and facilities for broadcasting and 
motion-picture projection. BERNARD LEMANN 

AUDITORY CANAL. Sce Ear (The Outer Ear). 

AUDITORY NERVE. See Ear (The Inner Ear Sends 
Sounds to the Brain), 
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AUDUBON, AW doo bali. JOHN JAMES (1785. 
1851), was one of the first to study and paint ће birds of 
the United States. His lifelike paintings of birds in their 
natural surroundings brought him fame and fortune, 

His Life. Audubon’s diaries and letters created a mys 
tery about his background anc parentage, but ee 
ments indicate he was born on Apr. 26, 1 785, at 
Cayes, Santo Domingo (now Haiti). His = - 
Creole of Haiti, died soon after his birth. Ra ва 
that the boy, known as Jean Rabin, was taken to io 
by his father, Jean Audubon, a French sea ko | 
Audubon and his wife legally ac opted the boy w uns 
was eight years old. These records disprove bd Ш 
by Audubon's descendants, derived from passage hino 
diaries and letters, that he was the Lost Daup 
France. ive on 

In 1803, Captain Audubon sent the youth to em 
an estate called Mill Grove near Philadelphia.. s. He 
young Audubon spent much time drawing d Louis 
and Ferdinand Rozier opened a general nod Grove 
ville, Ky., in 1807. Audubon married v failed in 
neighbor, Lucy Bakewell, the next year. e ted their 
several business ventures. While Rozier conduc niryside 
business, Audubon wandered through the a 1819 
looking for birds. His business career ended Г, 
when he was jailed for debt. He entered a ре 
ruptcy to gain his freedom. ‘ching à 

In 1820, Audubon conccived the idea a Puy 
collection of paintings of American birds. d birds in 
followed him to Louisiana, where he painte a govern 
their natural surroundings. His wife worked аа drew 
ess and teacher to support the family. Au 
portraits and taught music and drawing. К 

His Works. Unable to find an American P 96, His 
Audubon went to England and Scotland ed Birds 0 
pictures created a sensation, and he publis 


1 


America (1826-1838), a work of 87 parts containing 435 
life-sized, colored engravings made from his water colors. 
He and William MacGillivray, a Scottish naturalist, 
wrote a text. Ornithological Biography (1831-1839). 

Audubon returned to the United States in 1839, and 
published .\:nerican editions of his bird paintings. Later, 
he worked ») ith John Bachman on The Viviparous Quad- 
rupeds of .\ 1th America (1842-1854), and made his last 
collecting (rip, along the Missouri River, in 1843. His 
painting. Spaniel Flushing English Pheasants, appears in 
color in the PAINTING article. Roorrs McVavon 

See also PETREL (picture); Кап. (picture); also the 
State Parks sections of the KENTUCKY and LOUISIANA 
articles. 

AUDUBON SOCIETY, NATIONAL, is the oldest and 
largest national conservation organization in North 
America. 1t has about 300 branches and affiliated clubs. 
The society was founded in 1905, and named for the 
great bird artist, John James Audubon (see AUDUBON, 
Joun James). Its major purpose is to advance public 
understanding of the value and need of conservation of 
soil, water, plants, and wildlife, and the relation of their 
intelligent treatment and wise use to human welfare. 

Wardens of the society patrol more than 1,000,000 
acres of land and water in the United States to protect 
birds. Audubon Screen Tours bring color motion pic- 
tures of American wildlife and scenery to many North 
American cities. The society operates summer camps for 
teachers and other youth leaders in California, Con- 
necticut, Maine, and Wisconsin. It publishes the Audu- 
bon Magazine. National headquarters are at 1130 5th 
Ave., New York 28, N.Y. 

Audubo:: Junior Clubs for boys and girls were founded 
in 1910. Since then, more than 9,500,000 children have 
belonged :o these clubs in the Americas, Europe, Af 
rica, and Australia. Clubs are formed in elementary 
schools, and in such groups as the Scouts, Four-H Clubs, 
and summer camps. Any group of 10 or more children, 
with an adult leader, may form a club. There are about 
10,000 such clubs, with a membership of 250,000 to 
300,000, Audubon Junior News is issued during the school 
year. SHIRLEY MILLER 

AUER, OW er, LEOPOLD (1845-1930), a Hungarian 
Violinist, inaugurated a new method of violin playing. 
He developed a new bow technique. In 1868 he became 
soloist to the czar with the Russian Imperial Orchestra, 
and professor at the St. Petersburg Conservatory. Auer 
was knighted by Czar Nicholas II in 1894. He was born 
in Veszprém, and studied with Ridley Kohne, Jacob 
Dont, and Joseph Joachim. Auer toured the United 
States in 1918, Among his famous students were Mischa 
Elman and Jascha Heifetz. Dororuy DELAY 

AUGEAN, aw JE un, STABLES, in Greek and Roman 
mythology, were the stables belonging to Augeas, King 
of Elis. He kept 3,000 oxen in them. The stables had 
not been cleaned for 30 years. Hercules had to clean 
these stables in one day. This was one of the 12 great 
labors that he had to perform because he had killed his 
children, Hercules turned the Alpheus and Peneus 
rivers into the stalls, Augeas refused to pay him, and 
Hercules killed him. ' 

The expression “cleansing the Augean stables” is 
sometimes applied to the work of those persons who try 
to improve bad conditions. Papratc COLUM 

See also HERGULES. 


AUGUR 


AUGSBURG, ОИ’К$ book, or AWGZ burg (рор. 
202,700), is an industrial center in the southern part of 
West Germany. For location, see Germany (color map). 
The principal manufactures of Augsburg include glass, 
porcelain, clocks, fertilizers, soap, paint, chemicals, and 
beer. The city also produces many textiles, as well as 
cotton, linen, jute, cloth, thread, yarn, clothing, and 
hats. The Maschinenfabrik Augsburg-Nürnberg (M.A.N.) 
works there produced submarine engines before World 
War II. 

The city stands on the site of a colony founded by 
the Roman emperor Augustus in about 12 B.C. It was 
one of the German free cities during the Middle Ages, 
and was important as a center of trade between Ger- 
many and Italy. In 1530, Augsburg was the scene of a 
meeting of the Catholic and Protestant faiths (see Augs- 
BURG CONFESSION). Janes К. Ролоск 

AUGSBURG COLLEGE AND THEOLOGICAL SEMI- 
NARY is a coeducational college at Minneapolis, Minn. 
It is affiliated with the Lutheran Free Church. The col- 
lege offers a liberal arts curriculum, and has majors in 
18 fields of study. Augsburg was founded in Marshall, 
Wis., in 1869. The school moved to Minneapolis in 
1872. For enrollment, see UNIVERSITIES AND COLLEGES 
(table). BERNHARD CHRISTENSEN 

AUGSBURG CONFESSION was a statement of Lu- 
theran beliefs presented to Emperor Charles V at the 
Diet of Augsburg in 1530. Philipp Melanchthon wrote 
the Confession in an attempt to reunite the Christian 
world and to prevent civil war in Germany. He did not 
intend the statement as a charter of a new church. But 
it became the basis of the Lutheran faith. 

Melanchthon feared that Martin Luther's call for 
reform in the church would open the way for dangerous 
sects and revolutionaries. He hoped that his statement 
would mend the differences between Roman Catholics 
and Protestants in Germany. The emperor hesitated, 
but his advisers persuaded him to reject the Confession. 
The Lutherans, in turn, would not accept the Catholic 
Confutation, a conciliatory reply, and the division in the 
church became permanent. Wila H, Marit 

See also LUTHER, MARTIN; MELANCHTHON, PHILIPP; 
REFORMATION; THIRTY-NINE ARTICLES. 

AUGUR, AW gur, was the name given to each of a 
group of Romans who made prophecies about the fu- 
ture. There were only three augurs at first. The number 
grew to 16 by the time of Caesar. An augur was always 
of noble rank and wore a white trabea, a Roman gar- 
ment with a wide purple border. 

Nothing important could be done without asking the 
advice of the augurs. They sometimes misused their 
power in early days. Any meeting of the people could 
be dismissed if the augurs wished it. They controlled the 
citizens in this way. 

The augurs not only foretold the future but explained 
the will of the gods to the people. They believed that 
certain natural happenings were omens or signs reveal- 
ing the future. Omens for them were lightning and 
thunder, the flight and cries of birds, and the move- 
ments of serpents and mice. They also used spiders’ 
webs, curdled milk, and the gizzards of chickens to 
advise men what to do. The foretelling was done secretly 
and with great ceremony. Papraic COLUM 
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AUGUST 


AUGUST is the eighth month of the year. It was the 
sixth month of the carly Roman calendar, and then 
had 30 days. It was called Satilir, which means sixth. 
The Emperor Augustus renamed the month for himself, 
and lengthened it to 31 days by taking one day from 
February. 

In the Temperate Zone of the Northern Hemisphere, 
August is the height of summer, The longest days of 
the year are past, but August is apt to be one of the 
hottest months. In far northern regions and high moun- 
tain areas, chilly nights and frosts warn that summer is 
nearly at an end. In the Southern Hemisphere, August 
signals that winter will soon be over. 


Y Three Swiss cantons formed the basis for the Swiss 
Confederation, 1291. 

—William Clark, a leader of the Lewis and Clark 
Expedition, born 1770. 

— Francis Scott e author of “The Star-Spangled 
Banner,” born 1779. 

—First United States census completed, 1790. 

~Richard Henry Dana, Jr., American author of Two 
Years Before the Mast, born 1815. 

—Herman Melville, American novelist who wrote Moby 
Dick, born 1819. 

— Statesman Robert Todd Lincoln, eldest son of Abra- 
ham Lincoln, born 1843. 

— Colorado — 38th как; 1876. 

—Germany declared war on Russia, part of the begin- 
ning of World War I, 1914. i is 

— Congress passed the Atomic Energy Act, providing 
for civilian control of atomic energy, 1946. 

2 A Tyndall, British physicist, born 1820. 

— The first Lincoln penny issued, 1909. 

— United States Steel Corporation replaced 12-hour 
working day with 8-hour day, 1923. 

3 Christopher Columbus set sail from Palos, 
on his first voyage across the Atlantic, 


Spain, 
1492, vv 


CUN 


— Ernie Pyle, newspaper columnist, born 1900. 
4 John Peter Zenger acquitted of libel, 1735. 
— Poet Percy Bysshe She ley born 1792. 


— The United States agreed to bu: irgi: 
from Denmark, 1916. Y the Virgin Islands 


5 Guy de Mau ant, French noveli 
VES екелт, 3 nch novelist and short-story 


— Union forces won the Battle of Mobile Bay, 1864. 
re came to an end, 1806. 


used in warfare, on Hiroshima, 


7 United States troo land 
Solomon Islands, 1942 O 


8 American poct Sara Teasdale born 1884. 
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IMPORTANT AUGUST EVENTS — 


Activities. Goldenrod, » i 
growing flowers of late su: 
August. The insects of field. 
more numerous than in o: 
already preparing to fly ‹ 
some of their biggest busin: 
in other countries usually | 


asters, and they [1 
т brighten the ү 
d woods are Cty ad 
months. Some terete on 

Vacation spot ma 
luring August, Tepes 
| tO turn home ie 


August. 

Special Days. Colorado „+ Missouri celebrate Ore 
admission to the Union in Av oust. V ermont comes. 
rates the Battle of Benningto: [he Philippines chua 


Philippine-American Day called Осори 
Day. Switzerland and Ecuador celebrate massi 
independence days. The Canadian National Ех 
begins in late August. 


8 Marjorie Kinnan Rawlin 
novelist, born 1896. 

—Ernest Orlando Lawrence 
cist and Nobel prize winne: 

—Second Battle of Amiens bezan, 1918. 

9 Izaak Walton, English author, born 1593. 

— Poet and dramatist John D:vden born 1631. 
—William T. С. Morton, one of the first men to ww 
ether as an anesthetic, born 1819. 
10 The Columbia, under Robert Gray, completed te 

first voyage around the world by a ship fying e 
American flag, 1790. 
—Missouri became the 24th 


Pulitzer. prize-wissünr 


\merican atomic pip 
born 1901, 


ite, 1821. 


—Smithsonian Institution founded, 1846. — 
—Herbert Hoover, 31st Presi ent of the United Stati 
born in West Branch, Том. 1874. 


American song WI 
Carrie Jacobs Bost 
born 1862. 

-- Gifford Pinchot, come 
vationist and statesmm, 
born 1865. — jue 

12 Philanthropist jus 

Rosenwald borê 1862. 
Thomas Edison № 
vented the phoi 

1877. 

— George Bellows, Ame 
can painter and li 
rapher, born 1882. 

—The United States annexed Hawaii 1898. de 

13 Spanish conquerors won Mexico City from 

Aztecs, 1521. & 

14 John Galsworthy, English novelist, born 1807. 

— 0.5. Social Security Act approved, 1935. 

— The Atlantic Charter made public, 1941. m" 

—Japan surrendered to the Allies, ending 

ar II, 1945. 

15 Napoleon Bonaparte born 1769. 
—Author Sir Walter Scott born 1771. 
—Indians massacred soldiers and sett 

Dearborn, now Chicago, 1812. j 

— American novelist Edna Ferber born 1887. 

— Panama Canal opened to traffic, 1914. 


~ 11 


lers of Fort 


Auger Symbols. The special Suer of Aun in der 
qe EE TICIS hl Cass Mann c 


Озы +з, 
V the bag Angot айу, 
The bathe drowsy stream 
Vheper a melancholy tame 
ми dreamed of june, 
Ned whispered in its dream. 
Wisen Deos Hei, 


lant poppy faunts ber head 
Vonisdet the ripening grain, 
1 adds her voice to swell the song 
| hat August's bere again. 

Word 


IMPORTANT AU 


№ Pat: \cfeated the British at Bennington, 12777. 

№ Aw irontierunan Davy Crockett born 170m. 

Unit | States and Canada arranged for joint defense 
of N America, 1990. 

38 Vire ı Dare, first English child born in. America, 


Мез iber Lewis, a leader of the Lewis and Clark 
Exp n, born 1774. 
Ате ın merchant Marshall Field born 1835. 
39 The 1i cosh warship (ште surrendered to the 
) States ship Constitution, 1812. v 


— Bern: Baruch, American statesman, born 1870. 
—Orville Wright, po aviator and air 
nc designer, born 1871. 

—Manu-! Quezon, peas ^3 of the Philippine 
Commonwealth, born 

—Phio i. Farnsworth, engineer who discovered а 
system for electronic television, born 1906, : 

— Canadian and British troops tried out invasion tactics 
in а suicidal raid on Deo 1942. 

20 Circuit rider Francis ry born 1745. 

— Chilean patriot Bernardo O'Higgins born 1778. 
—Oliver Hazard Perry, American naval officer, born 
1785. А 
—Benjamin Harrison, 23rd President of фе United 

States, born near North Bend, Ohio, 1833. 
21 Lincoln-Douglas debates began, 1858. wr 
—Author Roark Bradford 
born 1896, 
—Princess Margaret of 
England born 1930. 
22 John Fitch successfully 
demonstrated his side- 
addle steamboat, 
787. 


—The Savannah, first 
Steamship to cross the 
Atlantic, launched, 
ш 

—Composer Claude De- 
bussy born 1862. 

23 Baron de Cuvier, 
French naturalist and 
Student of fossils, born 1769. 


AUGUST 
fs Spec; em mme 
ЧА hues snd see eme 
Them [Г 
la ай» ot dainuos Meat s edet aeoe 
Come he phim te malt Фены б өм. 


Jude Bay, ааа Руен бе 
Aco Carawess; Рону: Мав юму: 


Ig 


if 
| 
Я 
| 


i 
5 
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it 
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ү 
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t 
} 
f 


my 


y G.W. F. Hegel, Cerman TAS im de Un 
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AUGUSTA 


AUGUSTA, aw GUS tuh, Ga. (pop. 70,626; alt. 143 
ft.), one of the world's leading cotton markets, is an 
important cotton-cloth center. It lies on Georgia’s east- 
ern boundary, about 125 miles from the mouth of the 
Savannah River. The river has been dug deep enough 
for boats and barges to carry goods between Augusta 
and the seaport of Savannah. For location, see GEORGIA 
(color map). 

Augusta’s chief industries produce textiles, brick, 
lumber, cottonseed oil, feeds, fertilizer, and iron prod- 
ucts. Augusta is on the eastern edge of one of the 
world’s greatest kaolin belts. Five plants near Augusta 
process kaolin, a white clay used for making fine pottery. 
Nearby Fort Gordon, an army training center, has a 
larger payroll than that of the combined industries of 
metropolitan Augusta (see Fort GORDON). The city is a 
leading medical center, and has several large hospitals. 
It is the home of Paine College and the Augusta Na- 
tional Golf Course, where the Masters golf tournament 
is held every spring. 

James Oglethorpe, who founded the Georgia colony, 
established Augusta in 1735. The Georgia legislature 
made Augusta capital of the state from 1786 to 1795. 
During the Civil War, it served as ordnance center of 
the Confederacy. The seat of Richmond County, it has 
a mayor-council government. ALBERT B. SAYE 

AUGUSTA, Me. (pop. 21,680; alt. 45 ft.), serves as 
the capital of the state and the seat of Kennebec Coun- 
ty. It lies at the head of navigation of the Kennebec 
River, about 45 miles from the river's mouth (see MAINE 
[map]). Most Augusta industries are on the west side 
of the river. They include shoe factories, printing 
houses, poultry-processing plants, and cotton, paper, 
and lumber mills. 

Pilgrims from the Plymouth Colony in Massachusetts 
established a trading post called Cushnoc on the site of 
Augusta in 1628. Indian wars halted trade after 30 
years and the site remained uninhabited for about 100 


The Kennebec River Flows Through Augusta, Me., and 
provides the city with water power for its factories and mills, 
Fairchild Aerial Surveys, Inc. 


years. Fort Western was built on the site of the old trad. 
ing post in 1754. The settlements around the fort were 
part of the present town of Hollowell for m 
1797, Augusta became a sepa 
ceeded Portland as the capita! of Maine in 1832. 

The noted architect Charles Bulfinch designed the 
state Capitol. Statesman Jamies С. Blaine lived in 
Augusta for many years. His home serves as the offi ial 
residence of Maine’s governors. Augusta has a mayor. 
council form of government. RonrRT М, Your 

AUGUSTAN AGE. See Accusrus; ENGLAND (The 
Augustan Age); Latin LITERATURE. 

AUGUSTANA COLLEGE is а coeducational liberal 
arts school at Rock Island, Ill. The college is supported 
by the Augustana Evangelical Lutheran Church, Its 
library has notable Scandinavian collections, and the 
Augustana Choir is widely known. Swedish educators 
founded the college in 1860. l'or enrollment, see Unk 
VERSITIES AND COLLEGES (table), 

AUGUSTANA COLLEGE is a coeducational liberal 
arts college at Sioux Falls, S.Dak. It is related to the 
Evangelical Lutheran Church. In addition to the regu- 
lar В.А. and B.S. degrees, the college awards degrees in 
nursing, medical technology, and music education. It 
also offers training in education of the deaf. Augustana 
was originally founded in 1860 as а seminary in Chicago, 
Ill. In 1918 it merged with the Lutheran Normal School, 
and moved to Sioux Falls. For enrollment, see UNIVER- 
SITIES AND COLLEGES (table). Tuomas В. Kian 

AUGUSTINE, AW gus teen, SAINT, in Latin AURELIUS 
AUGUSTINUS (354-430), was a great Christian theologian. 
He ranks first among the early fathers of the church. 

Augustine was born at Таразе in Numidia, North At 
rica. He was so intelligent as a youth that his father gave 
him the best possible education. He went to school at 
Carthage, and then taught grammar and rhetoric. 7 

Augustine began to seek the truth when he was | 
years old. He studied one philosophy after another. He 
went to Milan in 384 to take a position as teacher o 
rhetoric. There he became a Christian under the intu- 
ence of Saint Ambrose, bishop of Milan. , 

Augustine became bishop of Hippo in North Afri 
in 395. He died in 430 during the famous siege of the 
Vandals (see VANDAL). p 7 

The conversion of Augustine to Christianity was? 
portant to the Catholic Church. His brilliant mind 28 
duced many great writings in defense of the poe 
Some of them have had an influence even to the ier i 
day. Two of his works are among the best-known и 
gious writings of all time. The City of God is a dee is 
Christianity and the Catholic Church. His ak EEN 
the story of his early life and conversion. Furtos J. 977 

See also Соор AND Еуп.; PELAGIAN Hees 609 

AUGUSTINE OF CANTERBURY, SAINT ( Suc Hit 
was the apostle to the English nation and the 
archbishop of Canterbury. | 

Не was at first a enh in the monastery 
Andrew in Rome. Pope Gregory I called him (0 7^. 
band of missionaries to England. The group lan Jand. 
597 on the island of Thanet, southeastern he tes 
They were welcomed by Ethelbert, King of the aries 
The preaching of Saint Augustine and his ке Д 
turned thousands of the English to Christianity opo 
ing the king. The pope made Augustine archbi: m- 
Canterbury in 601. Fuvron J+ 


апу years, [n 
ate town. Augusta як. 
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AUGUSTUS GUS tus (63 B.C.-A.D. 1 4), meaning 
alted, м ame given GAIUS JULIUS CAESAR 
kerAVIANUS (OCTAVIAN) when he became the first 


27 B.c. The period of the Roman 
d the era of the Roman Empire be- 
is. His influence was so far-reaching 
ven increased, for nearly 200 years 


xreatest glory during his reign, and 


riod car be known as the Augustan Аре. This 

s the gold of Roman literature and architec- 

с. Such fan writers as Virgil, Horace, Ovid, and 
Livy lived at t ime, under the patronage of the em- 


eror. August imself was a writer, known for his 
simple, direct 
Many roads 


ngs were buil 


idges, aqueducts, and beautiful build- 

Rome under Augustus. He boasted 
ome brick and left it marble." He not 
buildings left unfinished by Julius 


that he “found R 
nly complet 


ATLANTIC 
OCEAN J 


IIIIN, NR 
ZZ: MEDITERRANEAN SEA 


Extent of Roman Empire at the Death of Augustus 


Caesar, but also restored many structures, including 82 
temples. Sculptors created many beautiful works in a 
classic style to decorate his buildings. 

Octavian was born in Rome. He took the name Gaius 
Julius Caesar Octavianus after the death of his great- 
uncle, Julius Caesar. When Caesar was murdered, 
Octavian was а youth of 19, studying at the Greek 
colony of Apollonia, in Illyria. Caesar's will revealed 
that he had adopted his grandnephew and made him 
his heir. Octavian left at once for Italy and claimed his 
nheritance, against the advice of his mother. 

* Rise to Power. Mark Antony, a friend of Caesar, was 
in control of Rome after Caesar's death. But Octavian 
appealed to Caesar's veterans, raised an army, and de- 
cated Antony at Mutina in 43 в.с. Then he forced 
the Senate to elect him consul. He soon came to an 
agreement with Antony, and the two, with Aemilius 
-epidus (?-13 в.с.), a Roman general, formed the 
Second Triumvirate. They killed more than 2,000 


‘nemies, including Cicero, who had befriended Octa- 
Vian 


i 


ut was hated by Antony. 

Octavian and Antony led an army against Brutus and 
Cassius, the conspirators who had murdered Caesar. 
Thanks to the generalship of Antony, they defeated the 


Murderers at Philippi, in Macedonia, in 42 В.С. as 
vian became ruler of the western provinces, and Antony 


AUGUSTUS 
caste І | 
to Afri but O " 
nen x Y 
trol of Sicily. Bu x í 
Marcus Agrir Octav ^ 
In 40 B.C v married Octavia Octa 
vian, to cement their alliar B 
with Cleopatra, Queen of Egypt. Octavian, aml 
for sole rule, went t Ant H 
rippa, defeated с j А à 
Cleopatra in 31 в.с. at 1, € | es t « 
Greece. Within a year Cl ‹ 


mitted suicide. Octavian at th 
old 

In 27 В. 
government of Rome. The 
name Au 


, Octavian f 


Senate then voted 


gustus and gave him sufficient p 


he was the real director of r 


affairs, with the Senate as an advisory body 
Achievements. Augustus restored peace and order 
after 100 years of civil war. He maintained honest gov- 


ernment, a sound currency system, and free trade 
among the provinces. He developed an efficient postal 
system, improved harbors, and established colonies. An 
elaborate highway system, connecting the most remote 
parts of the empire with Rome, was built during his 
reign. 

Augustus divided the provinces, 
control of the peaceful areas. He controlled the more 


unruly provinces bordering on the frontier. He main- 


riving the Senate 


tained a standing army of about 225,000 professional 


Augustus, first Roman emperor, for whom the month of August 
is named. Jesus was born during the reign of Augustus. 


AUK 


volunteers in these provinces. He also had a standing 
navy in the Mediterranean and a small bodyguard in 
Rome. This force was called the Praetorian Guard. 

Expansion. Augustus expanded the empire more 
than any other single Roman. He won victories in 
Spain, Pannonia, Dalmatia, and Gaul. He annexed 
Egypt, pacified Spain and Gaul, and annexed most of 
the Balkans up to the Danube River. In А.р. 9, how- 
ever, his army, under Publius Quintilius Varus, was de- 
stroyed by the Germans at the battle of Teutoburg 
Forest, in what is now Germany. As a result of this de- 
feat, the Roman frontier was pushed back from the 
Elbe River to the Rhine. 

Augustus was a cold, calculating statesman, but he 
knew how to win popular affection. After his death, the 
people of the Roman Empire worshiped him as Divine 
Augustus. The remains of his tomb and many of his 


buildings may be seen in Rome. CHESTER С. STARR 


Related Articles in \/овто Book include: 
Actium, Battle of Calendar Sculpture 
Antony, Mark Cicero, Marcus (picture, A 


Brutus, Tullius Roman Sculptor) 
Marcus Junius Cleopatra Tiberius 

Caesar, Roman Empire Triumvirate 
Gaius Julius 


AUK, awk, is the name of several species of swim- 
ming and diving birds that live on the seacoasts in Arctic 
regions. The auks are close relatives of shore birds and 
gulls. They are poor fliers, and they are clumsy on the 
land. But they are fast swimmers, using their wings as 
paddles. 

Auks spend the winter on the open sea. When spring 
comes, they travel north to the rocky coasts where they 
breed. There they live on cliffs and ledges in great 
colonies that may contain tens of thousands of birds. 
Each female auk lays her one egg on the bare rock, 

One of the best-known species of auk was the great 
auk, or garefowl. It lived on the northern coasts of the 
Atlantic Ocean, and was sometimes зееп on the shores 
of New England and the British Isles. The great auk was 
as large as a goose, and had black and white feathers. 


The Auk has webbed feet lt could not fly. Human 


which make it an excellentswim- 
mer. It paddles with its wings. 
Kenyon, National Audubon Society 


beings killed such large 
numbers of great auks for 
the flesh and feathers that 
the species became extinct, 
See Birdo (Extinct Birds). 

The little auk, or dovekie, 
is a black and white bird 
about 8 inches long. It 
nests in Greenland and Ice- 
land. Several small auks, 
called auklets, live on the 
north coasts of the North 
Pacific Ocean. 

Scientific Classification. 
Auks are in the family Alci- 
dae. The razor-billed auk 
Is genus Alca, species torda: 
the little auk is Plautus alle. 
and the extinct great auk is 
P. impennis. ALDEN н, MILLER 

See also GUILLEMOT; 

URRE. 


AULAIRE. See D'Auramr. 

AULARD, oh lahr, FRANCOIS VICTOR ALPHONSE 
(1849-1928), a noted French historian, made a great 
reputation by his work on source material of the French 
Revolution. He published many volumes of sources. 
His best-known work is the Pofitiral History of the French 
Revolution (1901), which emphasized the French reac. 


tion to opinions and interference from other nations. 
Aulard was born at Montbron. 1n 1886 he became the 
first professor of the history of the French Revolution 
at the Sorbonne in Paris. FRANCIS J. Bowyax 

AULD LANG SYNE, awld lang sine, in Scottish dialect 
means old long since, or days gone by. These words are 


the title of a song loved by all I nglish-speaking people. 
Robert Burns said that he took down the words as he 
heard an old man sing them, but Burns is usually given 
credit for writing them (see Burns, Ковевт). The song 
is sung to an old Scottish melody. It is a traditional New 
Year's Eve song in the United States. влумохо Кехолы 
AURELIAN, aw RE lih un (A.D. 2127-275), was a 
Roman emperor, often called “Restorer of the Empire." 
He was born in poverty as LUCIUS DOMITIUS AURELIANUS, 
yet he rose to become ruler of most of the known world 
of his time and one of the ablest emperors Rome had 
during its long history. He drove the barbarians out of 
Italy. When Queen Zenobia of Palmyra rebelled 
against Rome, he destroyed her beautiful city in Syria. 
Gaul, Spain, and Britain had broken away from Rome, 
but Aurelian brought them back into the empire. He 
restored the walls of Rome and built many public 
works. After ruling from 270 to 275, he was killed by 
army officers. ROBERT GEHLMANN BONE 
AURELIUS, MARCUS. Scc MARCUS AURELIUS. 
AUREOMYCIN, AW ree oh MY sin, is a golden-yellow 
antibiotic produced by a soil mold. It attacks most of 
the bacteria affected by penicillin and streptomycin. It 
also attacks microorganisms that penicillin and strep- 
tomycin do not affect, including the rickettsia and cer- 
tain viruses. Doctors use Aureomycin in treating diseases 
caused by rickettsia, including Rocky Mountain Ж 
ted fever and typhus. They also use it in treating RES 
virus diseases as lymphogranuloma venereum, psittaco 
sis (parrot fever), and virus pneumonia. Aureomycin 
may also be used in preserving poultry. When ^ 
mycin is fed to poultry and hogs, it increases the 
owth rate. 
The technical name for Aurcomycin is ti 
cline. It belongs to the group of tetracycline antibiotics. 
Related antibiotics include Terramycin (ох, 
cline) апа Achromycin (tetracycline). The Xn 
Aureomycin is typical of the tetracycline group. T 
produced in 1948 by B. M. Duggar of the Le A 
Laboratories at Pearl River, N.Y. KENNETH T 
See also AwTIBIOTIC; BacrERtoLocy (picture); 
PRESERVATION (Antibiotics). ата ЫШ 
AURICHALCITE. See Minerat (color picture, 
ful Minerals). 
AURICLE. See Ear; HEART. CHARI 
AURIGA, aw RI gah, THE WAGGONER, or C^ 
OTEER, is the name of a constellation. It lies €: 7 
the constellations Perseus and Gemini (sce ASTRON the 
(Constellations of the Northern Sky]). Capel е 
brightest star in Auriga. It is about 120 times п 
than the sun, and 12 times the diameter of the Be 
is about 45 light-years away from the Earth. Inmy 


Aurora, Goddess of the Dawn, was painted by Guido Reni 
on the ceiling of the Casino Rospiglioso in Rome. Apollo rides 
п his chariot on the clouds, and guides his four horses with one 


ogy, the Charioteer often represents Phaéthon, son of 
Apollo (see РнаАЁтном). Capella, which is Latin for 
little she-goat, sometimes represents the goat that suckled 
the infant Jupiter. І. M. LEVITT 
pape AW rocks, is the name applied to both a 
ee 3 
3 ох of Europe and the European bison, ог wisent. 
he wild ox, or urus, became extinct centuries ago. The 
тар looked something like the American buffalo. 
E few survivors of the wisent are kept in game pre- 
serves In eastern Europe. 
Scientific Classification. 
Bovidae, The wild ox is 
wisent is Bison bonasus. 
See also Bison; BUrFALO 
AURORA, aw ROH ruh 
7 i 
E а a ROH ruh, the goddess of dawn in 
здо 3 ш logy, ор‹ ned the gates of heaven for the 
every morning. The ancient Greeks called her 


The ox belongs to the family 
senus Bos, species primigenius. The 
VICTOR Н. CAHALANE 


The C i 
nstellation Auriga Is Also Called The Waggoner. 


hand. Aurora floats in front. She is looking at Apollo, and carries 
flowers to drop on the inhabitants of the world below. This 
picture of the youthful goddess is a favorite with art lovers, 


Eos. She and the mortal, Tithonus, had a son, Memnon. 
Morning dewdrops on the grass are the tears Aurora 
shed when Memnon was killed at Troy (see MEMNON). 
Aurora also loved the hunter, Orion, and restored his 
sight (see Orton). She is said to be the mother of the 
winds. The word, aurora, refers to the first light of dawn. 
See also BOREAS. VAN Joromox 

AURORA, Ill. (pop. 63,715; alt. 636 ft.), is а railroad 
and manufacturing city 38 miles west of Chicago, along 
the Fox River. The Chicago, Burlington & Quincy 
Railroad has repair shops in Aurora. The city's manu- 
factures include belt conveyers, digging machinery, ele- 
vators, office supplies, pumps, and stecl cabine and 
lockers. Aurora was founded in 1836 on the site of a 
Potawatomi Indian village. It has a commission form 
of government. PAUL М, ANGLE 

AURORA BOREALIS, aw КОН ruh poH re AY lis, also 
called Northern Lights, is a glowing or flickering light of 
natural origin sometimes seen at night in the sky of the 
Northern Hemisphere. A similar light that occurs in the 
Southern Hemisphere is called aurora australis. 

'The aurora is caused by rays or electrically charged 
particles shot from the sun, which are diverted toward 
the earth’s magnetic poles. The particles collide with 
gases in the earth’s atmosphere and change their electric 
charge. They glow much like the charged particles that 
cause the glow of a fluorescent tube. е 

The use of optical instruments has proved that this 
light is always present in nearly every part of the sky. 
But usually the aurora is too faint to be seen except ın 
far northern or far southern regions. Beautiful auroral 
displays occasionally occur in the United States and in 
other parts of the temperate Zones. The color most com- 
monly seen is green. When the light is especially strong, 

ale or even deep red is also visible. | a 

A display of the aurora usually begins before mid- 
night as a glow far down in the northeastern sky. Soon 
curved bands of light appear above the glow; and 
beams begin to shoot upward toward the middle of the 
sky. The beams keep changing their positions and their 
brilliance from second to second. At its full intensity, 
the aurora covers the entire sky with shifting curtains 
of light like draperies waving in the wind. These lights 
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American Museum of Natural History. 
The Aurora Borealis glows in the northern sky. Its flickering 
frost-white beams and ever-changing hues move as in a breeze. 


seldom occur less than 50 miles above the earth, and are 
sometimes as much as 600 miles high. 

The light display of the aurora is greatest at times of 
magnetic storms. Displays are most frequent around the 
time of greatest sunspot activity. OLIVER J. LEE 

See also MAGNETIC Storm; SUN (Sunspots). 

AURORA COLLEGE is a coeducational liberal arts 
school in Aurora, Ill. It is controlled by the Advent 
Christian Church, but students of all faiths may attend. 
Courses lead to A.B., B.S., and B.Th. degrees. The col- 
lege was founded in 1898. For enrollment, see Unı- 
VERSITIES AND COLLEGES (table). 

AUSABLE, aw SAY БІ, RIVER flows through the 
northeastern corner of New York state. The stream 
empties into Lake Champlain, 12 miles south of Platts- 
burg, N.Y. Many tourists visit the beautiful Ausable 
gorge each year. They travel through this two-mile 
chasm either on foot or in small sightseeing boats. The 
sides of the gorge tower 175 feet high in many places, 
and are overgrown with tall cedar and pine trees, 
Geologists have discovered many unusual rock forma- 
tions in the gorge. The swift waters of the Ausable River 
furnish electric power to run large paper mills at Ausa- 
ble Forks, near Keeseville. LOYAL DURAND, Jr. 

AUSTEN, JANE (1775-1817), was England's first 
great woman novelist. Two of her best works, Pride and 
Prejudice (1813) and Emma (1816), are set in small Eng- 
lish villages like those in which she herself lived. They 
concern the joys and sorrows, hopes and fears, and 
Successes and failures in the daily lives of people like 
those she knew. She had a subtle sense of humor. 

Jane Austen did not write about wars, or other great 
events. Her characters do not become involved in 
dangerous, life-or-death struggles. Instead, they are 
involved in the kind of problems everyone faces, the 
things everyone worries about in his own life and in 
the lives of his neighbors. Her novels are full of portraits 
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of people who think they 
are wiser than they are. 
She makes her readers 
smile at the superficialities 
of polite society. Her por- 
traits of women have prob- 
ably never been surpassed. 
Jane Austen was the 
seventh of eight children of 
a clergyman. She was born 
at Steventon, about 50 
miles southwest of London. 
She wrote her first “novel,” 
Love and Friendship Volume 
the First, for the amusement 
of her family when she was 
about 15 years old. Her six novels, published during a 
period of nine years, did not become really popular un- 
til many years later. Jane Austen never married. She 
died in Winchester, near her birthplace. 
See also PRIDE AND PREJUDICE, 
AUSTERLITZ, AWS tur lits, BATTLE OF, was a famous 
battle of the Napoleonic wars. It was fought on Dec. 2, 
1805, near the Moravian town of Austerlitz (now in 
Czechoslovakia). The French under Napoleon I de- 
feated the allied Austrian and Russian forces. Under 
the Treaty of Pressburg, Austria lost Istria, Dalmatia, 
and the Tyrol. The Holy Roman Empire, headed by 
Francis II of Austria, was dissolved, and the way paved 
for Napoleon to rule Central Europe. See also Na- 
POLEON I (Dominates Europe) 
AUSTIN is the family name of (wo American pioneers 
in Texas, father and son. 


Chicago Historical Society 


Jane Austen 


Scorr ELLEDOE 


Moses Austin (1761-1821), the father, planned m 
first American colony in ‘Texas. which was then pu 
Mexico. He obtained a grant of land from the Mexican 


government in 1821, but died before he could establish 
а colony. Moses Austin was born in Durham, Conn. > 

Stephen Fuller Austin (1793-1836), son of Moses 
Austin, started a colony of 300 American families on 
the Brazos River in 1822. The main settlement was 
named San Felipe de Austin in his honor. Later, Austin, 
Tex., was also named for him. 


Austin m 


aged the affairs of the colony wisely. By 
1830 there м more than 20,000 Americans in Texas. 
Austin became influential with both the colonists and 
the Mexican authorities. But in 1833, when he asked 
Mexico for separate state government, he was accused 
of trying to annex Texas to 
the United States. He was 
sent to prison, but never 
received a trial. He was 
allowed to return to Texas 
in 1835. There he found 
the people ready to fight 
for freedom from Mexico. 
Austin took command of 
the Texan army, but re- 
signed in a few months. He 
then went to the United 
States for money and sup- 
plies to aid the Texans. 

Texas became a republic 
in 1836, and Austin was a 
candidate for president. Sam Houston defeated him, 
and then appointed Austin secretary of state. Austin 
worked secretly for the United States annexation of 
Texas, but died before his plans were realized. He was 
born in Wythe County, Virginia. Texas placed a statue 
of Austin in Statuary Hall in 1904. тлх С. C. Склнлм 

See also ‘Tr xas (Anglo-American Settlement). 

AUSTIN, сх. (pop. 186,545; alt. 505 ft.), is the capi- 
tal of Texas. It lies on terraced bluffs in a bend of the 
Colorado River about 160 miles west of Houston. For 
location, sec Texas (color map). 

The native pink granite Capitol dominates the sky- 
line. Its dome is 308 feet high. Built in 1888, it is mod- 
eled after the Capitol in Washington, D.C. Numerous 
State institutions and agencies dot the city, including 
schools for the blind and deaf, and four hospitals for 
the treatment of mental illness. The University of Texas, 
Huston-Tillotson College, Lutheran Concordia College, 
St Edward's University, St. Stephen's Episcopal 


Tm 
Ayer Collection, Newberry Library 
Stephen Austin 


The Skyline of Austin, Tex., features the state Capitol dome, 
below, and the University of Texas Library tower, far right. 
Bill Malone 


AUSTRALASIA 


School, and various other schools make Austin the edu- 
cational center of Texas. 

O. Henry (William Sydney Porter) was a resident of 
Austin, and many of his short stories use the Austin 
area for background material. His home is preserved 
as the O. Henry Muscum. The Elisabet Ney Muscum 
is another local attraction. The Texas Memorial Mu- 
seum devotes itself exclusively to portraying the story of 
Texas from geological times to the present. 

Austin is the shipping and receiving center of a large 
agricultural area. About 300 factories operate in Austin. 
They produce bricks, food products, furniture, tiles, and 
many other items. Austin serves as headquarters for 
about 160 regional and state-wide organizations. It also is 
prominent as a convention center. The city opened a 
new municipal auditorium in 1958 to help accommo- 
date conventions. 

Six artificial lakes provide recreational areas, help 
flood control, and insure an abundant water supply 
for the Austin area. 

Austin is the only city in the world illuminated by 
“moonlight tower lights.” Twenty-seven 150-foot iron 
frames topped with mercury vapor lamps have shed a 
misty blue glow over the city since the 1890's. 

The city was established in 1839 as the capital of the 
Republic of Texas. It became the capital of the state 
when Texas entered the Union in 1845. Austin has a 
mayor-council form of government. H. BAILEY CARROLL 

AUSTIN, ALFRED. See POET LAUREATE. 

AUSTIN, WARREN ROBINSON. Sec VERMONT (Fa- 
mous Vermonters). 

AUSTIN COLLEGE is a coeducational liberal arts 
school in Sherman, Texas. It is affiliated with the 
Presbyterian Church. Graduates receive B.A. or B.S. 
degrees. Founded in 1849, Austin is the oldest college 
in Texas operating under its original charter. For en- 
rollment, see UNIVERSITIES AND COLLEGES (table). 

AUSTIN PEAY STATE COLLEGE is a coeducational 
state-controlled college at Clarksville, Tenn. Estab- 
lished as the Austin Peay Normal School in 1929, the 
college received its present name in 1943. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

AUSTRAL, or TUBUAI, тоо boo I, ISLANDS lie in the 
southeast Pacific, south of Tahiti. They belong to 
France. They form a chain of four inhabited islands, 
Rimatara, Rurutu, Tubuai, and Raivavae, and one un- 
inhabited island, Maria. Together with two other 
islands, Rapa and Marotiri, 325 and 375 miles south- 
east, the islands cover about 67 square miles. They are 
mountainous and surrounded by coral reefs. The soil 
is good and the climate moist. About 4,000 people, 
chiefly Polynesians, live in the islands. They raise ba- 
nanas, taro, yams, manioc, and hogs. They also export 
copra, coffee, cattle, hats, and mats to Tahiti. Most. of 
the people are Christians. James. Cook, the English 
explorer, discovered most of the islands in 1769 and 
1777. George Vancouver, another Englishman, dis- 
covered Rapa Island in 1791. France annexed the 
group in the 1800s. EDWIN Н. BRYAN, JR. 

AUSTRALASIA, диз truhl AY shuh, refers to Aus- 
tralia, New Guinea, New Zealand, and other nearby 
islands. See AUSTRALIA; New GUINEA; New ZEALAND; 


PACIFIC ISLANDS. 
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AUSTRALIA is the smallest continent in the world. 
Sometimes people call it the island continent, because it 
is surrounded by water. Australia lies 1,800 miles south- 
east of Asia. It is about the same size as the United 
States, but it has fewer people than the state of Illinois. 

Australia is the only continent that has a single 
national government. It has a democratic form of 
government much like that of Great Britain. Australia 
is a member of the British Commonwealth of Nations, 
but it makes its own laws and conducts its own affairs 
with other countries. The capital of Australia is 
Canberra. 

Australia is a land of great open spaces and scenic 
beauty, somewhat like the western United States. А 
single Australian cattle ranch may cover hundreds of 
square miles. One ranch in northern Australia is bigger 
than the entire country of Belgium. 

Most of the Australians live in large cities. Australians 
speak English. The people depend chiefly on manu- 
facturing for a living, although Australia also produces 
large amounts of wool, wheat, and meat for other 
countries to use. Australians enjoy taking part in sports. 
The most popular spectator sports in Australia are 
horse racing and football. 

The native animals, plants, and people of Australia 
are different from those found anywhere else in the 
world. The native trees of Australia are evergreens. 
They keep their leaves all year around but lose their 
bark in the winter. The best known of the many inter- 
esting animals are the kangaroo, the platypus, and the 
koala. The original inhabitants are called Aborigines. 


The Land and Its Resources 


Location, Size, and Surface Features. Australia lies 
just south of the equator, and covers 2,974,581 square 
miles. The Color Map shows that the continent is 
bounded by the Pacific Ocean on the east, and the 
Indian Ocean on the south, west, and north. 

Millions of years of rain, wind, and flowing water 
have worn down the surface of Australia. There are no 
really high mountains, and most of the continent is flat. 

The main mountain system of Australia runs along 
the entire eastern coast. People in different places give 
the mountains such names as the Australian Alps, the 
New England Range. and the Liverpool Range. The 
whole group is often spoken of as the Great Dividing 
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AUSTRALIA 


More Sheep Are Raised in Australia thon i 
any other country. Wool, which accounts for over $) 
per cent of all exports, is vital to Australia's economy, 


FACTS IN BRIEF 


Type of Government: Constitutional monarchy. 
Capital: Canberra. | Ne. m 
Divisions: 6 states, 2 mainland territories, and 9 ex 
territories. „М р 
EE State: Elizabeth ЇЇ of Great Britain, weg 
also Queen of Australia, appoints a governor-general 
representative. d 
Mond. of Government: Prime Minister, appointed ШЫ 
governor-general from the majority party in Раг y" 
_ Parliament: Senate, 60 (G-ycar terms); House of 
sentatives, 122 (3-year terms). 1 ы 
Area: OA square miles. Greatest, блаа О 
west) 2,400 miles; (north-south) 2,000 miles. 
about 12,000 miles. = " 
Elavatione Highest, Mt. Kosciusko, 7,328 vs abo Die 
level; Lowest, 39 feet below sca level at Lake Ру 
trict in South Australia. ў 
Population: 9,766,000. Density, about 3 peron M 
mi. Distribution, urban, 79 per cent; rim P didi 
Chief Products: Agriculture, barley, beef, у Mining 
fruit, mutton, oats, pork, sugar, wheat, EM zii 
coal, gold, iron, lead, opals, silver, tin с textiles 
Manufacturing, aircraft, automobiles, paper, lia i abi 
Coat of Arms: The coat of arms of Austral id up by ê 
with an ermine border. The shield is Hed the crests 
kangaroo and an emu. On the shield арр blossoms, the 
of cach of the six Australian states. Wattle 
national flower, form the b ground. ix stars on the 
Flag: The British blue e with E 
field. See Frac (color pictu ags ut 95 О 
National Holidays: Anzac Day, Apri Zealand Army 
rates the landing of Australian and New 4 
Corps troops at Gallipoli in 
Anzac is made up of the initial К Jan 
New Zealand Army Corps. Australia Day, J i 
Australians celebrate the founding СЕ 5 
Labor Day is celebrated in all states sir 
National Anthem: “God Save the Quee And « Advanco 
National Songs: “Waltzing Matilda" а 
Australia Fair.” 
National Bird: Emu. A 
National Tree: Eucalyptus, or gum tret wenti shilling 
Money: Basic unit, Australian POURS. ual one shi 
€qual one pound; 12 репсе (pennies) ae py (tabi 
For the value of the pound in dollars, $€! 
Values). Sce also PENNY (picture). 
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AUSTRALIA 
AT WORK 


Australian Roundup. Boundory 
riders (cowboys) round up cattle on a 
Queensland station (ranch) before 
moving them to fresh grazing ground. 


Mining has been an important in- 
dustry in Australia since gold was first 
discovered in 1851. This mine in 
Queensland is a rich source of both 
gold and copper ores. 


Sydney Harbor is spanned by this 
1,650-foot bridge, one of the longest 
steel-arch bridges in the world. Ocean- 
going vessels can pass under the bridge 
easily. Many sailors consider the harbor 
one of the best in the world, because 
itis deep and well sheltered from storms. 


Australian News and Information 
Bureau; Gene Lett, Shostal 
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The maps on this page show the variations in rain- 
fall, population, and surface temperatures across 
the continent. They also indicate the principal ways 
the people earn their living. 


POPULATION 


Most of the people in Australia live in 
cities in the southeastern section. 


Persons to the Square Mile Urban Centers 


uninhabited m’ Over 1,000,000 
under 2 ®  500,000-1,000,000 
2-25 

25-60 

60-125 


ECONOMIC ACTIVITY 


Livestock ranching is the principal type 
of agriculture in Australia. 
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AVERAGE YEARLY RAINFALL 


Most of Australia receives less than 20 
inches of rainfall each year. 
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TEMPERATURE REGIONS 


Australia's hot summers average 80° F., the 
mild winter days seldom go below 60° F. 
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The seasons south of the equator are opposite of those 
north of the equator. (January-summer, July-winter) 
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Range. It averages about 150 miles in width and lies 
about 50 to 300 miles from the coast. The most impor- 
ant peak, Mt. Kosciusko in New South Wales, is 7,328 
fet high. The mountains are not rugged, but have 
munded summits 

To the west of these mountains is a lowland area 
known as the Central Basin. Farther west is the Great 
Australian Plateau, a dry and forbidding area of rolling 
hills and mountains. 

Central Australia is a vast dry region which stretches 
from the southern coast almost to the northern coast. 
The southern part of this region is called the Nullarbor 
(no trees) Plain. Little rain falls here even in good years. 
There are only a few inches of surface soil. Below that is 
solid limestone. Nothing can grow on the Nullarbor 
Plain except tiny stunted bushes. Northeast and west of 
this desert are lands covered with tall native grasses. 
Cattle are grazed in these regions, but it takes a great 
deal of land to graze a few cattle. 

Coast Line. The coast line of Australia is smooth, 
with few bays or capes. The two largest inlets of the sea 
are the Gulf of Carpentaria in the north, between Arn- 
hem Land and Cape York Peninsula, and the Great 
Australian Bight in the south. But there are a number of 
good harbors. The best known is Sydney Harbor, one 
of the most beautiful in the world, with more than 180 
miles of shore. Other fine harbors are at Hobart in 
Tasmania, Darwin in the north, and Esperance and 
Albany on the southern coast of Western Australia. 

The Great Barrier Reef, the largest coral formation in 
the world, extends for more than 1,250 miles along the 
shores of Queensland. Parts of it stick up out of the 
water to form a great chain of coral islands. Much of 
the reef lies below the surface of the water, and in 
stormy weather many ships have been wrecked on it. 
The area of about 80,000 square miles between the 
coast and the outer edge of the reef is a great tourist 
attraction. 

Tasmania is the most important island belonging to 
Australia, The other islands are small, and many of 
them have no people living on them. 

E and Lakes. The principal river of Australia is 
E. штау, It is about 1,600 miles long, or over half 
ES as the Mississippi River. This river and its 
ES es drain an area of 414,000 square miles—a 
The М, greater than that of France and Spain together. 
Eu flows west from the eastern mountains and 
Eus € sca on the eastern edge of the Great Austral- 
98 is t in South Australia. Most of the rivers run 

€ eastern mountains east into the sea, or from 
a Мше mountains west into the sea. Most of them 
м de DE Many, especially in northern ee 
Eis Sah during the rainy season but dry up into 
E for the rest of the year. There are Sl 

CEAR oe but no high ones. In vues 
(NEM the rivers have no outlet to the sea E un 
they * аы flow under scorching sun over dry 801 E 
E appear altogether. For 1,000 miles Зора s 

any a Coast, not a single stream flows into ! gem 
only аа the central region have eor p E 

ns т rains, The rest of the time they are dite 
» Cracked mud. 
Emo emp of нашы el 

AN and shallow. During the dry season Я 

not lakes at all, but salt-encrusted swamp: 


Location Map of Australia and Tasmania 


or clay “pans.” One of the strangest lakes in the world is 
Lake George, near the capital city of Canberra. This 
lake keeps disappearing and reappearing. When ex- 
plorers first saw Lake George in 1817, it was so huge 
that they thought they had reached the sea. Ву 1861 all 
the water had disappeared from the lake—nobody 
knew how. Rich soil on the northern slopes of the lake 
bed was eagerly taken up by settlers, who did very well 
for several years. A few years later the water was lapping 
at their fences and soon they had to leave their farms. 
The new Lake George was no longer a vast inland sea, 
but it was a good-sized lake, 20 miles long and 8 miles 
wide. By 1902 the water had all gone. But by 1925, 
Lake George was full of water again. By the 1940's the 
lake was once more quite dry, but heavy rains in 1950 
refilled it. 

‘Another strange lake is Lake Eyre, which lies thirty- 
nine feet below sea level in South Australia. Most of 
the time this lake is just a vast salt pan, but twice 
in the past 100 years it has filled with water. In 1950, 
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Wattle Blossoms are so popular in Aus- 
tralia that they have been made part of the 
country's official coat of arms, 


The Wallaby, a small relative of 
the kangaroo, has fine fur. Its hide 
often is used for leather. 
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tralia's popular resorts, 


"Corroboree," an ancient aborig- 

i nce ceremony, inspired thi 
ig by a sixteen-year-old tribes- 
n the Northern Territory. 


heavy rains in southwestern Queensland filled the 
great channels that lead down to Lake Eyre. As time 
went on, the water feeding in from these water courses 
began to fill the lake bed. Finally, an area of 6,000 
square miles was covered with water averaging six feet 
deep. However, this lake is in an extremely hot region 
that receives less than 5 inches of rain and has over 
100 inches uf evaporation a year. Within two years the 
lake had dried up to only a few fairly large areas of 
shallow water. 

Artesian Wells. Great areas of Australia would be quite 


useless to man if it were not for the water reserves that 
lie below the surface. When wells are drilled down to 
these areas. the water flows up under its own pressure. 


(For an explanation of this, see ARTESIAN WELL.) Under- 
ground water areas lie beneath about 950,000 square 
miles of the continent. One of them, the Great Artesian 
Basin, covers more than 650,000 square miles. It ex- 
tends from the Gulf of Carpentaria to the northern part 
of New South Wales. This basin provides water for 
stock in central and western Queensland. Other artesian 
basins lie under great cattle-raising districts in north- 
western Ausiralia, and beneath parts of Victoria and 
New South Wales, as well as under the lands around 
the Great Australian Bight. Sometimes the water from 
the artesian wells has so much alkali in it that people 
cannot drink it, but animals like it and thrive on it. 
The water is often piped for many miles, and the 
deepest wells go down into the earth’s crust as far as 
6,000 feet. 

Climate. ^ 105: cities of Australia get an average of six 
hours of sunshine a day throughout the year. The sun- 
niest of the capitals, Perth, has an average of eight 
hours of sunshine a day. Brisbane, with an average 
rainfall of 44.93 inches a year, is the wettest of the 
capitals. Adciaide, in South Australia, is the driest 
capital, with 21.03 inches of rain per year. Winters 
are so mild that Australians can enjoy outdoor sports 
the year round. 

The northern third of Australia is tropical. The rest 
lies in the South Temperate Zone. The only snow found 
on the Australian mainland is on the tops of the highest 
Mountains. In a few sheltered mountaintop ravines 
there is snow all the year around. 

Natural Resources. Australia has vast mineral wealth. 
The discovery of gold in the middle 18005 brought 
gteat numbers of people to the country. The largest 
gold nugget ever found anywhere in the world was the 
Welcome Stranger’ nugget dug up in Victoria in 
1869. It yielded 2,284 ounces of pure gold. 

, Australia has the world’s largest single deposit of 
lignite (hard brown coal) and an abundance of bitumi- 
nous (soft) coal and iron ore. It also ranks first as a 
lead producer. Other important minerals include baux- 
Ite, copper, petroleum, silver, uranium, and zinc. А 

Soil. Australia has several kinds of soils. Some soils 
are thin and sandy, Some are full of stone. But much of 
Australia has a rich, red, fertile soil that is an important 
hatural resource, 

Plant Life, Australia has many great forests. Most of 
the trees are hardwoods of a kind known as eucalypts, 
Which belong to the family of trees called Myrtaceae. 

Wstralians call them gum trees. They are native only 
‘© Australia, but Australian eucalypts have been 
Planted in many other parts of the world. They are 
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common now in Egypt and California. The eucalypts 
are trees of great beauty which sometimes grow to 
heights of over 300 feet. But in most places they grow 
about 150 feet tall. Most eucalypts have towering 
slender trunks, with no branches or leaves for more than 
half their height. The leaves are narrow and hang 
straight down. Some eucalypts, such as the western 
Australian flowering gum, blaze with crimson and yel- 
low blooms in season. All are evergreens which shed 
their bark instead of their leaves in winter. Many make 
fine building and cabinet timber. Jarrah, a species of 
eucalyptus, is found in southwestern Australia, The 
“ghost gum" is a stunted eucalypt with graceful pearl- 
white limbs and a few leaves. See EUCALYPTUS. 

The wildflowers of the dry regions have colorful blos- 
soms like painted cardboard. They are so dry in their 
natural state that they can be cut and kept for years. 

Another native plant of the dry region is the saltbush. 
The leaves of this softwood shrub are covered with a 
gray, salty substance. In time of drought, sheep have 
lived a whole year with nothing else to cat. Saltbush is a 
valuable livestock feed. 

There are more than two hundred varieties of native 
grasses. One of the most valuable is the famous Mitchell 
grass of Queensland, which thrives in the warmer parts 
of Australia. This is a splendid grass to use in fattening 
cattle. 

Animal Life. Perhaps the most amazing Australian 
animal is the platypus. This strange beast has a soft bill 
shaped like that of a duck, and fur like a beaver's. When 
the first platypus was sent to England, scientists thought 
someone was playing a practical joke. They skinned the 
animal and cut it up before they would believe such 
creatures really existed. The platypus is a mammal, but 
it lays eggs as a bird does. See Anmar (color picture, 
Australia, New Guinea, and Tasmania). 

The kangaroo lives in the forest regions of Australia. 
The koala bear is a furry, friendly little animal found in 
the eastern states. The gentle ways of the koala charm 
visitors to Australia. The koala is not able to live without 
its diet of eucalypt leaves. 

Another strange Australian animal, and an unfriendly 
one, is the dingo, or wild dog. The dingoes eat many 
sheep. Professional hunters make a good living from the 
bounties paid by the Government for dingo scalps. - 

The largest of the Australian birds is the emu, which 
is somewhat like an ostrich. It cannot fly, but it can run 
at high speed on level ground. Another interesting bird 
is the kookaburra, sometimes called the laughing jack- 
ass. This bird startles and amuses travelers by bursting 
into peals of loud laughter. The lyrebird is one of na- 
ture’s most wonderful imitators. It can imitate the notes 
ofall other birds, and many human noises. Australia has 
many kinds of parrots and cockatoos. More than 700 
species of birds breed here. Of these, 431 kinds are not 
found outside the Australian continent, and 122 more 
are not found outside the Australian region. ^ 

Conservation and Development. Australian soil 
scientists have reclaimed huge areas of desert and poor 
land by adding small amounts of necessary chemicals 
to the soil. Much land has been irrigated in regions of 
‘Australia where there is too little rainfall for crops to 
grow without an additional water supply. 
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Work has been going forward since 1948 on a $500,- 
000,000 irrigation and hydroelectric project in the heart 
of the Australian Alps in New South Wales. It is known 
as the Snowy Mountain project. Its sixteen power sta- 
tions were planned to develop 3,750,000 kilowatts and 
double Australia's electricity output. Reservoirs built in 
connection with the project provide about 1,000,000 
acre-feet of water a year for irrigation in the Murrum- 
bidgee and Murray valleys. 


The People and Their Work 


The People. Most Australians are of British or Euro- 
pean descent. The most thickly populated states are 
New South Wales and Victoria. More than half the 
people of Australia live in the capital cities of the six Aus- 
tralian states. The Australian birth rate averages about 
23 per thousand. The death rate of less than 10 per thou- 
sand is one of the lowest in all the countries of the world. 

Life among the white people of Australia is much 
like life in the United States and Canada. A man who 
lives in Sydney or Melbourne does about the same things 
as the man who lives in New York, except that the Aus- 
tralian probably gets more exercise and watches more 
sporting events. The Australian speaks English more like 
ап Englishman than like an American, and he eats in 
the English way, keeping the knife in his right hand and 
using the fork with his left. Except in such unimportant 
details, his way of life would seem familiar to most 
North Americans. 

Language. The people of Australia speak English, 
but have many words of their own which may be hard 
for a person from North America or Great Britain to 
understand. Some of these common words and their 
meanings are as follows: 

Billabong is a channel from a main river. It may return 
to the river, and is often filled with stagnant water. 


Billy, a can used for boiling water and cooking out of 
doors. 


Bush, or outback country, the sparsely settled part 
Australia. 2 £^ s 


Cobber, a pal or a friend. 

Digger, an Australian soldier. 

Dinkum, truc or real. 

Gum, another name for the eucalyptus. 

Jackeroo, a laborer on a ranch. 

Squatter, the owner of a large farm or ranch. 

Station, a large ranch. 

Swag, a rolled blanket in which a hobo carries his 
personal belongings. 
. The Tribesmen. The tribal people of Australia are not 
included in the official population figures. There are 
about 47,000 of these Aborigines. Most of them live on 
reservations in the dry inland regions, or in the north. 
They are a nomadic, or wandering, people, and they do 
not adjust easily to the form of civilization brought b 
the Europeans. 7 

Early European settlers noted that the Aborigines 
wore no clothes except in the colder areas, where the 
wore the skins of animals. They had no villages. Bur 
vated no crops, and kept no herds. "They had not even 
developed the bow and arrow for hunting. For these 
reasons, Europeans decided the Australian people were 
the most primitive human beings yet found, and consid- 
ered them lowest in the scale of human development 

Later students have had reasons to change this judg- 
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ment. Many scientists now say that these 

tralia adjusted themselves very well to cla 
ings. They needed no clothes in the warm and friends 
climate. Their nomadic wav of life was well suited œ 
a land of repeated droughis. The boomerang, wiis 
returns to the thrower if it docs not hit anything, wary 
remarkable invention of these people. The Austrise 
woomera, or spear thrower, works like a lever. The pi 
ciple of the lever was understood by no Other savage 


tribe, according to anthropologists. 

Like the American Indian, the Australian tribesmus 
learned to ride very quickly, although he never gw 
horses until the white man brought them to his country 
Many of them now work on the big cattle ranches, The 
northern tribes are much finer physical specimens thas 
are the members of the southern tribes, which have lived 
close to civilization for some time. 


The color and height of tribes and of individu 
vary greatly. The most common color is deep brown 
All the Aborigines have either straight or slightly wavy 
hair. Their noses are flat and broad. Their lips are usual 
ly, but not always, thick. A prominent bony ridge at the 
eyebrows is common. Nearly all these Australians have 
very lean legs, with little flesh on the calves. They have 
an almost unbelievable ability to follow trails through 
the woods, and for this reason are often useful to the 
police. In Australia they arc never known as "bus 
men,” a name given to them by persons in other parts 
of the world. 

Immigration Policies. Since Australia became à 
Commonwealth in т9от, immigration of people from 
Asian areas has been restricted. Through the years there 
have been active schemes for immigration from Great 
Britain and from some European countries. After 1945 
a large-scale immigration program brought imo 
Australia more than 750,000 people in eight yeas 
About half of these new settlers came from Britain, ã 
most of the rest were from other European er 
'These immigrants included many refugees of W 
War II. Among the major groups which have m" 
into Australia have been Italians, Maltese, and Dut E 
The Australian government admits new immigrant з 
fast as it can find jobs for them. Many of the ое 
to Australia get some help from the government in 
form of free or partly paid passage. . , У 

Cities. Sidney the largest and oldest city in Aute 
is the capital of the state of New South bec " 
has a fine harbor and many industries, inclu rod cts 
manufacture of textiles, chemicals, and metal р of 
Melbourne, on Port Phillip Bay, is the capit? 
state of Victoria. It has wide, tree-lined arene 
ern buildings, and many industries. Produc exile 
factured there include automobiles, | aircraft, i 
and clothing. Canberra in the Australian ke i 
tory is the capital of Australia. It was P 2 
model city in 1911. tralia. 

Adelaide is the capital of the state of South A d 
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Hobart, the capital of the island state. 
Hobart, has a large zinc-refining plant. 
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Australian Aborigine Tribesmen Perform the Corroboree, an Ancient Dance in Which They Imitate 


bauxite, copper, lead, silver, tungsten, zinc, and rutile 
(from which titanium is extracted), are mined. 

Manufacturing. Australia is one of the most highly 
industrialized nations in the world. It has 28 of every 
100 persons of its work force employed in manufactur- 
ing. Since 1939, the value of production of the manu- 
facturing industries has been greater each year than that 
of farming and ranching. 

During World War II, Australia increased its manu- 
facturing activities, because trade was reduced in war- 
time and the country needed more material for defense. 
Great factories were built to turn out war goods, and 
many persons left farms and ranches to work in them. 

After World War II, British and American firms in- 
vested considerable capital in Australian industries, 
Food-processing factories, steel mills, automobile and 
aircraft factories, paper and textile mills, and oil re- 
fineries were among the industries developed. 

The Broken Hill Proprietary Company, which built 
Australia's first steel mill in 1915, is the largest indus- 
trial concern in Australia. It controls about one third 
of the metals industries in the country. The second 
largest concern is the Colonial Sugar Refining Com- 
pany, which controls all sugar refining in Australia and 
New Zealand. 

The greatest need of the Australian manufacturers is 
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Р ; aff buy the 
customers. The countries which can afford to buy 


к ir 
products of Australia's factories are tryIng 10 бо. 
own manufactured products. The Far East e ‘an be 
factured goods, but most countries in e Austral- 
no way of paying for them in large guenn Д £ living 7 
ians are interested in raising the standard о ions are 
Asia and the Pacific Islands, because these e 
Australia's natural markets and sources of NS tite 

Trade. The constitution of Australia, like t ы states. 
United States, forbids trade barriers between г. ric 
There is a steady flow of manufactured 00 ап 
and well-developed states like New d 
Victoria into the younger, morc rural kr fruit to the 

Australia sells butter, meat, wheat, ee hides and û 
United Kingdom. The United Sta tes pic and suga! 
great deal of gold. Canada buys dried n. y more buy 
from Australia. All these countries and many 
Australian wool. r in the world 

Australia is also an important custome! 
market. From Great Britain, Australia buy Е 
textiles, as well as some machinery, pape: aren ma 
The United States sends Australia motion: Dad optical 
chinery, tobacco, drugs, paper, and pare machine 
instruments. From Canada come me the + 
automobiles, paper, and softwoods. jem, teh silk, 
Eastern countries, Australia gets petrole 


cotton 1 linen goods, sacks, and canvas. 
Transportation. Australia has about 26,500 miles of 


railroa [hese railroads have tracks of three different 
widths auges, 50 that goods on long journeys some- 
times | to be shifted from one size of car to another. 


the railroads of Australia are owned by 
tate governments. 
ort has developed rapidly in Australia. Just 


ter М 1 War II, Australia had nearlv 34,000 miles 
of air 's in operation, and by 1957 this figure had 
reache« arly 102,895 miles. One interesting develop- 
ment « r transport is the Flying Doctor service. The 
doctors out from bases to attend miners, sheep- 


herders, and others who suffer accidents or sickness far 


from і tals. They have saved many lives and relieved 
much рат. They have also enriched social life in the 
remote regions which Australians call the outback. These 


regions had to get radio sets so that they would be able 
to call the Flying Doctors. At first they used “pedal 
ts” which they pedaled like bicycles to gener- 
ate the current for sending messages. Battery sets are 
now used throughout the sparsely populated districts, 
and news and gossip are exchanged by means of them. 
This has greatly reduced the loneliness of those living in 
remote areas. 

In addition to railroads and skyways, Australia has 
about one-half million miles of roads. Wide, hard-sur- 
faced roacls connect most of the large cities. 

Communication. Radio has grown rapidly in Aus- 
tralia, ' system under which radio operates is about 
halfway between the all-commercial ownership of the 
United States and the all-government ownership of 
Great Britain. Every owner of a radio in Australia must 
pay about three dollars each year for a license. Half the 


wireless 


money gocs to pay for the engineering experiments and 
equipment. The other half pays for the programs put 
on by the Australian Broadcasting Commission, which 
is government-owned. There are also more than one 
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hundred stations which are privately owned and oper- 
ated. They get their incomes from the sale of advertising 
time, as do most stations in the United States. These 
stations have many listeners who like the programs of 
privately owned stations and do not object to adver- 
tising. Other listeners prefer to tune in the programs of 
the Australian Broadcasting Commission, which carry 
no advertising and offer more educational, informative, 
and cultural material than do the private stations. 
Nearly every Australian family has a radio, 

The telephone and telegraph systems in Australia are 
government-owned. They earn about $90,000,000 a 
year for the Postmaster General's Department, which 
runs both telephone and telegraph systems. There are 
more than 7,200 telephone exchanges. The number of 
instruments in operation is more than 1,700,000. About 
1,186,000,000 telephone calls are made cach year. 

Television stations began operations in 1956. Sydney 
and Melbourne were the first cities to have stations. 

Newspapers in Australia are vigorous and free. At all 
times the press is free to criticize the government, 
government departments, industry, private or public 
behavior, and almost anything else. Sydney and Mel- 
bourne, the two largest cities, have four daily papers 
each. These vary in style from modern tabloids, such as 
the Sydney Daily Telegraph, to staid papers like the 
Sydney Morning Herald. Each of the capitals publishes 
at least one daily newspaper. Larger country towns 
have daily papers, and smaller ones, weekly or bi- 
weekly news sheets. Even tiny towns have a district 
paper which serves several of them. City papers reach 
country districts by rail, airplane, and automobile. 


Social and Cultural Achievements 


Education. Frec public education in Australia is ad- 
ministered by the states rather than by the federal 


Western Australia's Capital and Leading City, Perth, Averages Eight Hours of Sunshine Every Day in the Year. 


Australian News and Information Bureau 


government, but school programs are very much alike 
in most parts of the country. Children must go to school 
until they are 14 years old. In New South Wales, the 
age limit № 15 years, and in Tasmania it is 16 years. 
There are a few private schools, but most Australians 
get their early education in the state schools even if 
their parents are well-todo. Talented or ambitious 
students have many opportunities for free training in 
professional, commercial, academic, or technical fields. 
In the state of Westem Australia, all education is free 
from the kindergarten to the university. In all states, 
the government pays fees and buys books for able 
students who cannot afford them, and pays their 
parents the weekly amount they might have earned if 
they had been sent to work. Each state has its own uni- 
versity, supported by the government, but free to de- 
velop its own policies and programs. The National 
University at Canberra offers postgraduate work in a 
limited number of fields of study. 


760 


Sports in Australian sc? 4 
lem public attention tha 
Sates. Games, towing ra 
but only students, relatis 
There are со fraternit 

Much of Australian cd 
tional. Universities 
engineers, rather tha 


Technical and mining x 
they equip people to ear 
Schools of 
by funds from various 
govemment 

Libraries. There are ma 
cities in Australia 
pansion of library fa 
lishers and booksellers 
readers in the English-speah 
because many of them must 
read. The library at Syd 
founded in 1826. With its a d 
and historical records, it 
finest in the Commonweal 
Melbourne, Victoria, was 
joined to an art gallery a 
ences. It has about 500,00 
smaller states also have put 
Adult education departm« 
have helped town and « 
books at small cost. Grants 
tion of New York have h« 

The Arts. Only 160 years 
tralia, except the interestir 
ings, folk plays, legends, a 
natives. As in the United Su 
the country were not of the « 
was that of the old, polis! 
tion. They wrote and sang 
fluence of Europe. The cari 
America, regarded the new 
place for young men to mak 
ture, but in the closing chapt " 
back to Europe to enjoy their new wealth itf 
surroundings. In сапу Australian paintings, Ma 
tralian eucalypt tree looked very much like 
oak. Ё 
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XY john Shaw Neilson (1872-1042). С 

1870-1932), Mary Gilmore (1865- ), Hugh McCrae 

1876- — ), William Baylebeidge (1885-1942), Bernard 

O'Dowd | 1866-1953). and others, all widely read abroad. 

Today the banner is carried by such poets as Kenneth 

Slewor (1901- ) Robert David Fitzgerald. (1902- 
and James Philip McAuley (1917- — ). 
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The Federal Parliament House in Australia's Capital, Canberra, Was Opened in 1927. 


inspection, and free diphtheria immunization is offered. — place in the largest cities as well as in doe 

Any adult in Australia who is kept away from his job towns. In the capitals they are often indue p. 
by illness, or who simply loses his job, is paid about four well as agricultural fairs. They may last a week, ‘i s 
dollars a week after the first week. If he is married, he which every product of the state is shown and judged. 
may draw another four dollars a week for his wife, and ^ Games of many kinds are played before large audiences. 


sixty cents a week for each child under sixteen years of Among the sporting events that have пай ш 
age. Workers from eighteen to twenty-one years of age importance аге the ,Engla id-Australian cric ler 
may draw over three dollars a week in unemployment matches and Australia's world-famous роза А 
and sickness benefits. Melbourne Cup. The 1956 summer Olympic Gam 

The federal Government spends large sums on pen- were held in Melbourne. en 
sions for the aged, for invalids, and for widows. A total Many Australians have bec ome famous Я: etes. 2 
of about thirty-four dollars is paid to the mother ofevery Fitzsimmons held the middlew cigh t, light- Mer 
child born in Australia, and parents receive a weekly heavyweight world's boxing championships at 


allowance for each child. This allowance is paid until time. Robert C 'avell gained swimming fame. Johal A d 
the child is sixteen years old. Allowances are also paid and Herbert Elliott set world track records. r (е 
for drugs, medical treatment, and hospital care. Free tennis teams have won the Davis cup many ti 

milk is given to needy school children by the federal Davis Cup). 


Government. Government 
In proportion to the cost of living, Australian work- ro «воет 
men аге among the best paid in the world. One third of The Commonwealth. Australia is а es of Nations 
the wage earners in Australia belong to labor unions. ing member of the British er coreg и oe 
С stralia, like the ited States, is a fe 
Recreation and Outdoors Australia, like the Un 


ges 3 rin 190! 
The Australian states joined themselves togethe 


to form a single country. As in the United mre 
powers not given to the national поели E can 
stitution belong to the states. The Common эн ot 
take on new powers only if the people ot ie eneral, 
the state governments give their permission. e: the 
the constitution of Australia gives more n of the 
central government than does the Constitit the 
house or in an apartment, United States. An interesting difference bet А 


Because of the climate, Australians have remained 
outdoor people, even though most of them now live in 
cities. Australians do more Swimming and sun-bathing 
than most Americans. This is because all the important 
Australian cities are on or near the coast. Australians 
love hiking, hill climbing, football, rowing, cycling, 
golf, horse racing, cricket, and all outdoor Sports. 
Whether he lives in his own 


1 f Australia 
the Australian generally has a garden. National Parks government of the United States and that E t 
and wildlife reserves can be found throughout thevarious із that any man or woman in Australia wit ct toa 
states of the country, Lamington National Park in to vote is required by law to vote, and is subje 


Queensland has 500 waterfalls 
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as to create long 
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for failure to do so. А alian Pali’ 
Commonwealth Parliament. The ow of Repre 

ment is composed of a Senate and a vid E 

sentatives. The House of Representatives Bee 

bers, representing states according to рор 

State sends ten members to the Senate. ated jn Aus 
Governor-General. The Crown is op pointed b 

tralia by the Governor-General, who 18 ар 


rene 
Each 


the Crown on the advice of the Australian government. 
The sovernor-general's duties are to represent the king 
or queen, and to do those things which the monarch 
would do if he or she lived in Australia. He carries out 
the wishes of the Australian Commonwealth Parliament 
in all legislative matters. 

The Cabinet. The prime minister is the leader of the 
nation. He is not elected by the people. He is chosen 


by the governor-general. The governor-general usu- 
ally chooses the leader of the political party or groups 
of parties with the largest membership in the house of 
representatives. The prime minister must be an elected 


member of the House. He may appoint only elected 
members of the House or Senate to be ministers in his 
cabinet. He cannot, like the President of the United 
States, appoint experts from outside the legislature to 
head ihe various departments. Ministers are advised by 
permanent secretaries and heads of departments. These 
officers are under civil service. They do not lose their 
jobs when a new ministry takes office. For a fuller 
description of Australia’s system of government, see 
Савіхгт (The Cabinet System of Government). 

The Courts. The High Court of Australia has about 
the same powers as the Supreme Court of the United 
States, The judges hold office for life, and are guaranteed 
against any reduction of the salaries or privileges that 
went with the office at the time of their appointment. 
The high court may review decisions of other federal 
courts or of the state supreme court. Its decision is 
final unless the high court itself grants permission for a 
further appeal to the privy council of England. There 
are also federal courts of conciliation and arbitration 
whicl adjust disputes between industry and labor 
unions. Employers and labor unions bring all their 
disputes about wages, hours, or working conditions to 
this court. Decisions of the court are final. 


AUSTRALIAN PRIME MINISTERS 


Name Years Served Party Occupation 

Sir Edmund Barton 1901-03 Liberal Lawyer 

Alfred Deakin 1903-04 Liberal Lawyer 
1905-08 
1909-10 

John C. Watson 1904 Labour Printer 

Sir George Н. Reid 1904-05 Liberal ^ Lawyer 

Coalition 

Andrew Fisher 1908-09 Labour Trade Unionist 
1910-13 
1914-15 

Sir Joseph Cook 1913-14 Liberal Secretary 


1915-23 Labour (to Trade Unionist 
1917); then 
Nationalist 

1923-29 Nationalist Businessman 


William M. Hughes 


Stanley M. Bruce 


James Scullin 1929-32 Labour Editor 
Joseph A. Lyons 1932-39 United Teacher 
Earle Page 1939 Country Doctor 
Robert G. Menzies 1940-41 United Lawyer 
Arthur Fadden 1941 Country Accountant 
John Curtin 1941-45 Labour Trade Unionist 
Francis M. Forde 1945 Labour Teacher 
Joseph B. Chifley 1945-49 Labour Train Engineer 
Robert С. Menzies 1949- Liberal- Lawyer 
Country 
Coalition 
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AUSTRALIA 


The Capital. Canberra, the capital of the Australian 
Commonwealth, is located in the Australian Capital 
Territory. The territory has an area of 939 square 
miles, including Jervis Bay, the port for Canberra. The 
territory lies wholly within the state of New South 
Wales, but the state has no control over it. Like the 
District of Columbia in the United States, it is controlled 
by the federal government. See CANBERRA. 

State Governments. Each state has its own parlia- 
ment, organized under the laws of the state. New South 
Wales has 154 members in its state parliament, Victoria 
100, Queensland 75, South Australia 59, Western Aus- 
tralia 80, and Tasmania 49. Each state also has its own 
executive head and its own court system. See also 
separate articles on each of the states and their capitals, 


STATES AND MAINLAND TERRITORIES OF AUSTRALIA 


State Population Area Capital 
or Territory (sq. mi.) 
Australian Capi- 

tal Territo! 

(inc. Jervis Bay) 30,000 939 Canberra 
New South Wales 3,425,000 309,433 Sydney 
Northern 

Territory 30,000 523,620 Darwin 
Queensland 1,327,000 670,500 Brisbane 
South Australia 801,000 380,070 Adelaide 
‘Tasmania 309,000 26,215 Hobart 
Victoria 2,453,000 87,884 Melbourne 
Western Australia 662,000 975,920 Perth 


EXTERNAL TERRITORIES OF AUSTRALIA 


jinistrative 
Territory Population toes Adm 

Ashmore and 

Cartier Islands — 2 ax 
Australian Ant- 

arctic Territory — 2,472,000 — 
Christmas Island 1,200 60 — 
Cocos (Keeling) 

Islands 600 1} — 
McDonald and 

Heard Islands — 500 — 
Nauru (Trust 

agir. 4,308 8 — 
New Guinea (Trust 

Territory) 1,376,000 94,430 Port Moresby 
Norfolk Island 1,033 13 Kingston 
Papua 480,000 90,540 Port Moresby 


eas cre ЖОМЕ e. A р ШЕШН 
History 


Discovery. No one can say just when the continent 
of Australia was discovered. Vague hints of a land mass 
in the far southeastern sea were common in Europe be- 
fore anyone had definite knowledge on the subject. The 
first printed account of a land beyond the East Indies 
was published in Portugal in 1542. This makes it seem 
likely that the Portuguese discovered Australia. In 1606, 
a Dutch navigator sailed from Java and explored a part 
of the eastern shore of the Gulf of Carpentaria. In 1642, 
Abel Janszoon Tasman discovered a large island off the 
south coast which he called Van Diemen's Land. This 
island is now called Tasmania, after its discoverer. Be- 
cause of the work of these and other Dutch explorers, the 
continent of Australia first was named New Holland. 


763 


Early Settlement. The Dutch did not try to settle the 
new continent. It was visited by a few navigators, but 
no one paid much attention to it. In 1770, Captain 
James Cook followed the Australian coast north along 
the eastern shore and claimed for England a great tract 
which he called New South Wales. The Revolutionary 
War in America had a great influence on the history of 
Australia. England had sent many convicts to its 
American colonies. After the loss of these colonies, Eng- 
land had to find a new place for this purpose. On Sun- 
day, May 13, 1787, when George Washington was en- 
tering Philadelphia to preside at the Constitutional 
Convention, Captain Arthur Phillip was sailing out of 
Portsmouth, England, with a cargo of convicts bound 
for Australia. Many of the people who sailed with Phil- 
lip were not desperate criminals, but political prisoners, 
petty law-breakers, and poor people who had been im- 


RED-LETTER DATES IN AUSTRALIA 


1606 Dutch navigator explored along shore of Gulf of 
Carpentaria. 

1642 Tasmania discovered. 

1770 Captain Cook claimed New South Wales for Eng- 
land. 

1788 Settlement established at Sydney. 

1796 John Macarthur brought first Merino sheep. 

1851 Gold discovered in New South Wales and in 
Victoria. 

1870 Last British troops withdrawn from Australia, 

1882-1893 Gold fields of Western Australia discovered. 

1901 Australian states united to form Commonwealth. 
First Federal Parliament set up. 

1914 Australia entered World War I. 

1927 Canberra became capital. 

1939 Australia entered World War II. 

1945 Australia became one of the charter members of 
the United Nations. 

1949 Commonwealth Parliament proclaimed Austral- 
ian citizenship for the people of the country. 

1951 Australia joined United States and New Zealand 
in signing Anzus Treaty. 

1954 Australia joined Southeast Asia Treaty Organiza- 
tion, 

1957 The Democratic Labor party and the Queensland 
Labor party were established. 

1958 Robert Gordon Menzies won his fifth successive 
election as Prime Minister. 
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A Police Camel Patrol 
covers 168,000 square miles 
of the Northern Territory, 
probably the largest “Бес! 
in the world. The roving patrol 
usually takes three months to 
make its annual rounds, touch- 
ing the borders of Westem 
Australia, South Australia, and 
Queensland. 


prisoned for debt. They settled at Sydney in 1788. They 
were not good colonists, but Phillip was a great leader 
and brought the settlement safely through many hard- 
ships. More convicts were brought in, and soon free 
settlers began to come into the country. The free settlers 
resented the dumping of convicts in Australia, but it 
went on until 1868. The number of convicts became 
less each year, however. ] 
More and more people of adventurous and inde- 
pendent spirit moved to Australia. These free settlers 
brought democratic ideas which developed quickly. 
The early pioneers faced great difficulties. There 
were few farmers or skilled workers among them, The 
young settlement was hemmed in on a strip of land 
between two barriers—the wide Pacific Ocean and the 
high wall of the Great Dividing Range. For a long 
time, the settlers had to depend on supplies from 
England. When a supply ship was lost or ne as 
often happened on a long voyage, the settlers had to 
exist on starvation rations of salt pork and rice. 
It was one of the toughest pionecring jobs ever d | 
That is one of the reasons why the great names in gd 
Australian history are not those of statesmen or aos 
but of explorers. Better land had to be found i 
settlement was to survive. T 
Exploration Period. It was not until twenty-five | : 
after the arrival of the first fleet that a group of exp wid 
found their way through the mountains. Explorers in 
reached the other side of the mountains found ru 
fertile plains that stretched away to the west. wen 
reports inspired others, and the way to the pried à 
opened. This first group through the mountains me э 
William Wentworth, who later became gon 
*Father of His Country" because of his long fight t 
freedom for Australia. єп йр 
Many explorers braved great dangers to ОР dde 
Australia. Hamilton Hume in the 1820's pep 
Hume River, which today is known as the iddle 
River. Charles Sturt from 1828 to 1830 solved pen 
of the westward-flowing rivers by following es 18403 
of the Murray to the sea. Edward John Eyre in t ees p 
was the first to go deep into the dry regions We tinent 
north of Adelaide. The first crossing of the con 


one. 


from south to north was made in 1860 and 1861 by 
Robert O'Hara Burke and William Wills, who died of 
starvation on their return journey. John McDouall 
Stuart in the early 1860s planted a British flag in the 
center of Australia and crossed the continent to Darwin. 
See also l-XPLORATION AND Discovery (table, Famous 
Explorers [Explorers of Australia]). 


In the tracks of the explorers came the cattlemen, 
sheepmen. and farmers. Many took possession of large 
tracts of country. Progress was similar in some ways to 
the early development of the American West, But there 
was one great difference. In their drive westward, the 
Australians found no Mississippi Valley. They only 
found that the great fertile plains became drier and 


drier, unti! at last they reached the *Never Never" This 
was the waterless desert which it seemed would *never, 
never be any good." 

Inland exploration in Australia was very dangerous 
because of the lack of water. Many explorers died of 
thirst. Much important work in exploring Australia was 
done by parties sent out after other explorers who had 
been lost in the desert. 

The Gold Rushes. The discovery of gold was one of 
the most important events in early Australian history. 
E. H. Hargraves, who had prospected in California, dis- 
covered the first important gold field early in 1851 near 
Bathurst, New South Wales. Gold was discovered in 
Victoria later that same year. Thousands of people came 
to Australia seeking gold. The population of 400,000 
more than doubled in the next eight years. Adventurers 
and speculators from overseas rushed to the new field. 
The towns were overcrowded. Farming and other work 
stopped as everyone hurried to the gold fields to make 
his fortune. Before and after the Bathurst strike, gold 
was discovered in all the states of Australia, but the 
tiches were located mainly in Victoria and Western 
Australia. Western Australia’s big gold rushes began in 
1892 at Coolgardie. Even greater deposits were found 
at Kalgoorlie, where the famous Golden Mile, still one 
of the world’s great gold fields, was discovered in 1893. 

The Period of Federation. All through the 180073, 
the Australian states were separate colonies of England. 
The oldest, New South Wales, was established in 1788, 
Tasmania (then Van Diemen’s Land) in 1825, Western 
Australia in 1829, South Australia in 1836, Victoria 
(which had been a part of New South Wales) in 1851, 
and Queensland in 1859. In 1885 a Federal Council 
was established. Like Congress under the Articles of 
Confederation, this body could not control matters in 
any colony. It merely urged, advised, and requested. 

A national convention held in Sydney in 1891 pro- 
posed a union and mapped out the main lines on which 
it should be organized. Six years later a constitutional 
Convention drew up a constitution which was adopted 
by the people and approved by the Parliament of Great 
Britain, Federation became a fact on January т, 1901. 

Even before the Federation, the Australian Labor 
Party was a growing force in Australian politics. Since 
Australia became a nation, parliaments have generally 
been divided into Labor and anti-Labor forces. 

Australia has played a part in four wars. The first 
Was the Boer War, which began in 1899 when Australia 
Was still made up of six separate colonies. There yas 
а great deal of sympathy for the Boers in Australia, ап 
а number of newspapers condemned the war. But many 
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young Australians regarded the whole affair as a chance 
for adventure, and 16,632 Australians volunteered. 

In World War 1, the Australians upheld their repu- 
tation as front-line fighters. In Mesopotamia and Pales- 
tine they fought a war of raids and movement. They 
also took part in the most trying trench warfare in the 
snows and mud of Europe, and played a major part in 
the final smashing of the Hindenburg Line in 1918. One 
of their greatest performances was their landing, with 
New Zealander, British, and French troops, at Gallipoli 
on April 25, 1915. They were admired by their allies 
and their enemies as brave and skillful soldiers. In the 
Gallipoli campaign, 8,587 Australians were killed and 
19,367 wounded. 

Every Australian who served in World War I was а 
volunteer. The land force was known as the Australian 
Imperial Force, or, more often, A.LF. The trade 
unions and the Labor party were opposed to the idea 
of a draft. But there was almost no opposition to the 
war, and 416,809 Australians joined the A.LF. out 
of a total population which in 1915 was only 4,970,054. 
Of these troops, 330,000 were sent overseas. Australia 
lost more men in World War I than did the United 


Australian Ants build their homes of sun-dried mud. The ant- 


hills often are more than three times as tall os a man. 
Edlay, Pix 


Wide World 


The Anzacs, soldiers of the Australian and New Zealand Army 
Corps, became famous as daring fighters in World Wars | and II. 


States. The Australian casualties were 226,073, or two 
thirds of all Australians engaged in battle. 

In World War Il, Australia declared war on Germany 
within a few hours after the declaration of war by Great 
Britain. The second A. I.F, was formed at once. Its sol- 
diers fought with great heroism in the Near East cam- 
paigns, and those who held the town of Tobruk for 
many months against steady attack proudly took the 
title “Rats of Tobruk.” This name was first bestowed 
upon them by a German radio commentator, who said, 
“The rats will be cleared out of their holes in a few 
weeks.” The A.I.F. suffered tragic losses in Greece and 
Crete. An entire division had to surrender to the Japa- 
nese at Singapore. 

The continent of Australia, in World War II, suffered 
the first attack by a foreign enemy in its history when 
the Japanese bombed Darwin on February 19, 1942. 
The Japanese also made midget submarine raids on 
Sydney, and shelled Newcastle. 

In the jungles of New Guinea and other Pacific 
islands, the Australians showed themselves skillful and 
fearless stalkers and scouts. They gave the Japanese 
their first land defeat of the war when they beat back 
the enemy at Milne Bay, on the extreme southeastern 
point of New Guinea, between August 25 and September 
5, 1942. In early 1942, United States forces came into 
Australia in great numbers. 

While the fighting was going on, Labor Prime Minis- 
ter John Curtin told Australians that everyone must 
fight or work, and the Government took control of 
almost every activity in order to see that no one avoided 
his duty. Unnecessary manufactures and imports were 
stopped, scarce goods were rationed, and the country 
willingly accepted a period of great inconvenience. 

Heavy industries were speedily built up. An Allied 
Works Council was formed to build Strategic roads 
bridges, and gun emplacements. The nation provided 
vast quantities of food and other supplies for Allied 
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forces in the Southwest Pacific. The Royal Australian 
Navy fought in every ocean, and Royal Australian Air 
Force crews took part in the fight over Europe. 

After World War Il, Australia stepped up the develop. 
ment of its natural and industrial resources. More and 
more persons migrated to Australia. 

In 1949, a general election was held. The Labor 
Government was defeated by a coalition of the Liberal 
and Country parties. Robert Gordon Menzies was 
elected Prime Minister. The 1951 clections also were 
won by Menzies’ coalition. 

Meanwhile, Australia was taking a more important 
place in world affairs. As a member of the United 
Nations, the country became a champion of the smaller 
nations in the organization. Australi: gave vital support 
to the United Nations when it sent troops to Korea in 
1950 to fight the Communist aggressors. Australian 
troops suffered over 1,500 casualties in the Korean 
fighting. In 1951, Australia and forty-seven other nations 
signed a peace pact with Japan. In the same year, the 
Commonwealth joined with the United States and 
New Zealand in signing the Tripartite Security Pact, 
or Anzus Treaty, for mutual defense in case of an armed 
attack. Australia took part in postwar rearmament, and 
played a special role as a testing ground for new mili- 
tary weapons. A rocket-testing range was set up near 
Woomera in 1947. Atomic weapons developed by 
Great Britain were tested in the 1050's in the Monte 
Bello Islands, northwest of Australia. : 

Australia also took a leading part in the creation of 
the Colombo Plan for Cooperative Economic Develop- 
ment in South and Southeast Аза, first set up 1n 195° 
Australia agreed to provide $70,000,000 for ће six 
years of the plan, running through Juiy, 1957- Quantities 
of equipment, such as tractors and other farm ma- 
chinery, trucks, electrical and communications eee 
ment were provided. About 2,300 Asian trainees studie 
in Australia. In 1954, Australia and seven other nations 
signed a defense pact to form the Southeast Asia Treaty 
Organization. The agreement required each of the sign- 
ers to help the others in case of armed attack. | 

The Menzies coalition won the general electio ^ 
1955. In January, 1956, Menzies was re-elected a ег 
of the Liberal party. In October, engineers anp 
Eildon Dam in central Victoria. It is used to imga : 
land in the Goulburn Valley. Members of the E 
anticommunist labor parties formed the De 
Labor party later in 1956. It established branches ie 
states except Queensland. ‘The party held its first ay 
gress in March, 1957. The Queensland Labor party 
formed in April, 1957. m 

Recent Devilupiuonts. In April, 1958. rm 
first nuclear reactor was put into operation at i 
Heights, 20 miles south of Sydney. In May of that М d 
work was completed on the Adaminaby Dam, one 
the huge Snowy Mountains irrigation and hydroe New 
project. The dam is on the Eucumbene River Е | 
South Wales. In September, 1958. research нане 
made the first synthetic gasoline produced in puse 
from lignite. In October, Great Britain gave Aus 
Christmas Island in the Indian Ocean. ‘The 


ns of 


island has а 


phosphate mine owned by the Australian and 
Zealand governments. Robert Menzies WOP ig 
successive election as Prime Minister in nine йені 
the national elections of November, 1958. The и 


Country coalition won majorities in both the House of 

Representatives and the Senate. Governor-General 

Dunrossil died in Canberra in February, 1961. He was 

succeeded by Viscount De L’Isle. C. М. Н. Crane 
Related Articles in WORLD Book include: 


BIOGRAPHIES 
A list of biographies relating to Australia appears 
under the heading Australia in the BrocRAPHY section 


of the Ku apinc AND STUDY GUIDE, 


CHARACTERISTIC ANIMAL Lire 


Animal (color pictures) Dingo Mound Bird 
Anteater Dugong Parakeet 
Apostle Bird Echidna Parrot 
Bandicoot Emu Platypus 
Bowerbird Kangaroo Tasmanian Devil 
Cassowary Koala "Tasmanian Wolf 
Cockatoo Kookaburra Weaverbird 
Cuscus Lory Wombat 
Dasyure Lyrebird 
CHARACTERISTIC PLANT Lire 
Acacia Bottle Tree Kava 
Beefwood Eucalyptus 
CITIES AND Towns 
Adelaide Darwin Melbourne Perth 
Brisbane Hobart Newcastle Sydney 
Canberra Kalgoorlie 
History 


A detailed study outline of the articles in WorLD 
Book which relate to the history of Australia appears 
under the heading Australia in the History section of 
the READING AND STUDY GUIDE. 


LEADING PRODUCTS 


Copper Lead Silver Zinc 
Gold Sheep Sugar 
PHYSICAL FEATURES 
Australian Desert Lake Eyre 
Botany Bay Lake Torrens 


Mount Kosciusko 
Murray River 
Murrumbidgee River 
Pacific Ocean 
Torrens River 
Torres Strait 
Wollomombi Fall 


Cape York Peninsula 
Cocos Islands 

Cooper's Creek 

Great Australian Bight 
Great Barrier Reef 
Great Victoria Desert 
Indian Ocean 


SrATES AND TERRITORIES 


Nauru Island Northern Tasmania 
New Guinea Territory Victoria 
New South Wales Queensland Western — 
Norfolk Island South Australia Australia 
UNCLASSIFIED 

Anzac Immigration and Emigration 
Anzus Penguin (picture, 
Boomerang Royal Penguins) 
Colombo Plan Southeast Asia — . 
Cook, James Treaty Organization 

ume Dam 


Outline 


1. The Land and Its Resources 
A. Location, Size, and 
Surface Features 
B. Coast Line 
C. Rivers and Lakes 
Il. The People and Their Work 
A. The People 


D. Artesian Wells 

E. Climate 

F. Natural Resources 
G. Conservation 


E. Manufacturing 
F. Trade 


B. Cities у 
D. Маан а 
D. Minerals р 


AUSTRALOPITHECUS 


Ill. Social and Cultural Achievements 
A. Education C. The Arts E. 
B. Libraries D. Religion 

IV. Recreation and Outdoors 

V. Government 

VI. History 


Public Welfare 


Questions 
Why do people say that Australia “rode to prosperity 
on a sheep's back"? Е 
How did the Revolutionary War in America speed up 
the settlement of Australia? 
What Australian lake disappears and reappears? 
Why are artesian wells important in Australia? 


Books for Young Reoders 

BLUNDEN, Goprrey. The Land and People of Australia, 
Lippincott, 1954. 

Cuauncy, Nan. Devils Hill. Watts, 1960, A family story 
set in the Tasmanian bush country. 

Crank, Dents. Boomer: The Life of a Kangaroo. Viking, 
1955. A ranch pet returns to the wilds. 

HALLARD, PETER. Coral Reef Castaway. Criterion, 1958. 
A story of pearl diving in Australian waters. 

Kaura, Ёрма M. The First Book of Australia. Watts, 1960. 

PATCHETT, Mary E. Brumby; The Wild White Stallion. 
Bobbs, 1959. 

Books for Older Readers 

Cairns, GWENDOLINE О. and James Е. Australia, Mac- 
millan, 1954. 

CLARKE, ARTHUR С. The Coast of Coral. Harper, 1956. 
Travel and adventure along the Great Barrier Reef. 

KJELGAARD, Jim. Boomerang Hunter. Holiday, 1960. An 
aborigine hero saves his tribe from the drought. 

Monkman, NOEL. From Queensland to the Great Barrier 
Reef. Doubleday, 1958, Nature lore illustrated. 

Stamp, L. DUDLEY. A Regional Geography. Part Three: 
Australia and New Zealand. 7th ed. Longmans, 1958. 

Tennant, Күш. Australia: Her Story. St. Martins, 1953. 
‘All the Proud Tribesmen. Macmillan, 1959. 


AUSTRALIAN ALPS. See Vicrorta (Location). 

AUSTRALIAN BALLOT. See BALLOT. 

AUSTRALIAN BEAR. See Колга. 

AUSTRALIAN CURRENT. See OCEAN CURRENTS. 

AUSTRALIAN DESERT is a term sometimes used to 
describe the three deserts that merge to cover most of 
western Australia. The Great Sandy Desert stretches 
south to the Gibson Desert. It covers about 160,000 
square miles. P. Egerton Warburton first walked over it, 
from east to west, in 1873. Ernest Giles discovered the 
250,000-square-mile Gibson Desert in 1873. 'The Great 
Victoria Desert stretches south from the Great Sandy 
Desert to the Nullarbor Plain. For location, see AUS- 
TRALIA (color map). C. M. Н. CLARK 

See also GREAT VICTORIA DESERT. 

AUSTRALIAN TERRIER is a small dog once used to 
guard mines and tend sheep in Australia. People now 
keep these terriers chiefly as pets. They have harsh, 
straight coats, with a soft-haired topknot on their 
heads. The coats may be blue- or silver-black, with tan 
markings on the head and legs. The dog weighs about 
12 to 14 pounds, has erect ears, and a docked, or short- 
ened, tail. The breed originated in Australia about 1885 
and is related to such other terriers as the Scottish and 
Yorkshire. JOSEPHINE Z. RINE 

AUSTRALOID. See RAcEs oF MAN (Caucasoids). 

AUSTRALOPITHECUS. See PREHISTORIC MAN (Early 


Forms of Man; color picture). 
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AUSTRIA is a medium-sized country in central Eu- 
rope. It is famous for its beautiful scenery and its music. 
Austria is a democratic republic. Its official name is 
the REPUBLIC OF AUSTRIA, or, in the German language, 
REPUBLIK OSTERREICH. The capital of Austria is Vienna. 

The snow-capped Alps and their foothills cover about 
three fourths of Austria. In the northern part of the 
country, the *Beautiful Blue Danube" River flows past 
the gay city of Vienna. This city is sometimes called 
the “music capital of the world,” because it has inspired 
so many famous composers. 

Austria was once one of the most powerful countries 
in Europe. From the 1500 to the early 1900's, it was 
the center of the Hapsburg empire and ruled an area 
nearly the size of Texas. 


The Land and Its Resources 


Location, Surface Features, and Climate. Austria is 
completely hemmed in by other countries. Germany 
and Czechoslovakia are on the north, Switzerland and 
Liechtenstein lie on the west, Hungary is on the east. 
Italy and Yugoslavia border Austria on the south. 

Few countries in Europe have more mountains than 
Austria. The Alps cross Austria from the west to the 
€ast, covering the southern and central parts of the 
country. The Danube Valley and the open Vienna 
Basin are in the northeast part of Austria. The moun- 
tains and hills are covered with trees, meadows, and 
pastures, There are many mirrorlike lakes and green 
valleys. Neusiedler Lake, southeast of Vienna on the 
border between Austria and Hungary, covers an area 
of about 130 square miles. The scenery and climate in 
Austria are much like those of Switzerland. Austria has 
warm summers, cold winters, and plenty of rain. 

Natural Resources. Austria has deposits of salt, lead, 
talc, graphite, natural gas, and gypsum. It is the world’s 
largest producer of magnesite, and the third largest 


producer of crude oil in Europe. Iron ore comes 


f Styria. Austria’s coal 
ite, or brown coal. This 
соке production. 

per cent of the land, and 
ce produced high yields of 
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Forests cover about 37 
scientific management on 


768 


Austrian State Tourist Dept.; Haussmann, Pix 
Austria's Parliament House stands on the Ringstrasse in 
Vienna, left. A youth tends goats in the Tyrolian Alps, right. 


timber. But, during World War II, the Germans cut 
down so many trees that timber production was greatly 
reduced. The country has no coast line, but its forests 
are an important source of ships’ supplies such as tar, 
pitch, turpentine, and gum resin. 

Austria is one of the most important sources of hydro- 
electric power in Europe. It produces more than 
11,700,000,000 kilowatt-hours a year. 


The People and Their Work 


The People. German is the language used by more 
than 95 out of every 100 Austrians. But ways of living In 
Austria are different in many ways from those in Ger: 
many. This is because for hundreds of years Austria 


FACTS IN BRIEF—— — — 


Type of Government: Federal republic. 
Capital: Vienna. ВИ 
Divisions: Nine provinces: Burgenland, Саш 
Lower Austria, Salzburg, Styria, Tyrol, Upper 
Vienna, and Vorarlberg. 
Head of State: President (six 
Parliament: Nationalrat, or М 
bers (four-year terms); Bundesrat, c 
50 members (indefinite terms 
Area: 32,375 square miles. Gr 
362 miles; (north-south) 162 mil 
Elevation: Highest, Gross Glockner, 
sea level. wi 
Population: 6,933,905. Density, 214 per sq: PI. rg. 
Chief Products: Agriculture, barl eO ets wheat. 
ucts, livestock, oats, potatoes, гус, sogar, 2) bearings 
Manufacturing and Processing, aluminum, ба ds, locomo* 
cement, fertilizer, iron and steel, leather ОДО instru 
tives, machine tools, musical instruments, peu toys. 
ments, paper and pulp, processed e id iron ore 
vehicles. Mining, bituminous coal, graphite, А 
lignite, magnesite, salt, talc. ome 
ган “Land der Berge, Land am Be 
(“Land of Mountains, Land at the River ), бу 
Flag: Three horizontal stripes, onc white en 3 
red. See Frac (color picture, Flags of BoE groschen 
Money: Basic unit, schilling. One Bona in dollars 
equal one schilling. For the schilling's va uem 
see Money (table, Values). See also SCHILL 
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Austria Lies in Central Europe. 


attracted people from many parts of the Hapsburg 
empire. They came especially to the capital, Vienna. 
These people included Czechs, Slovaks, Ruthenians, 
Romanians, Serbians, Croats, Slovenes, Magyars, and 
Italians. Most Austrians today are a mixture of these 
various nationalities. Austrians are a friendly people, 
with a strong love of independence and of their country. 
They place great emphasis on imaginative and artistic 
works, 

The Austrians enjoy both winter and summer sports, 
In their snow-capped mountains, they enjoy skiing, 
skating, and sleighing all year round. In summer, many 
persons climb mountains, ride horseback, or go for long 
hikes, Team sports such as soccer and gymnastics also 
are widely enjoyed. The clear lakes are popular places 
for boating anc swimming. 

Cities. Nearly one fourth of the people of Austria live 
in Vienna, the country's capital and largest city. Vienna 
has become опе of the cultural centers of the world. 
Graz is the second largest city of Austria. Salzburg's 
famous music festivals attract many visitors each year. 
Зее the separate articles on Austrian cities listed in the 
Related Articles at the end of this article. 

. Agriculture. Nearly one out of every three persons 
in Austria earns his living from agriculture or forestry. 
But Austrian farms are small, and most of the land must 
be heavily fertilized. In the mountain districts, plots of 
level land are generally so small that there can be little 
large-scale cultivation, and farm machinery is not 
widely used. Dairy products and cattle are the main 
Sources of farm income. 0 
Manufactures. Austria's economy is chiefly industrial. 


Carolina 


Austria Is About the Size of South Carolina. 


AUSTRIA 


Mining and heavy industry 
Austria and Styria. Vienna is a « 
processing many products, such as textiles, glass, a 
leather goods. 
machinists workshops 
form an important part of the total 
of the country 

Trade. Austria carries on trade with the 
Europe, the United States, and other nations of the 
world. The country must import асі 
raw materials, and depends on large-scale ir 
coal and food. Austria is one of countries in 
Europe that exports timber, paper, and other wood prod- 


Austrians are 


Small home 


famous К 


the few 


ucts. The country's other main exports include mi 
chinery and electrical equipment, pig iron and steel 
yarns and textiles, magnesite, and nitrogen fertilizers. 
Electric power is an important export to countries such 
as Switzerland, Italy, and West Germany 

The Tourist Industry is one of Austria's most im- 
portant sources of income. Over 1,300,000 tourists visit 
Austria’s famous resorts each year and enjoy its beautiful 
scenery. Among the attractions which draw visitors 
from all parts of the world are Austria's mountain sports 
in winter and music festivals in summer. The cultural 
resources of Vienna and other Austrian cities attract 
many tourists to the country. 

Transportation and Communication. Austria's cen- 
tral Jocation in Europe makes it an important link in 
the railroad system of the continent. Austria gains a 
large part of its national income from passengers and 
freight that are carried through the country. There are 
about 4,000 miles of railroads in Austria. A number of 
international air lines have flights to Austria. The 
Danube River is one of the main routes of the export- 
import trade, but it is not used much for trade within 
Austria. There are more than 17,000 miles of roads in 
the country. Austria has telephone, telegraph, television 
and radio service. 


Social and Cultural Achievements 


Leading Universities: Graz University, founded in 1585; 
Innsbruck University, founded in 1669; Vienna University, 


d in 1365. > 
pc ыы and Art Galleries: Albertina collection 


of graphic arts, founded in 1776 in Vienna; Vienna ‘a 
seum of the History of Art, founded in 1891 from the collec- 
tion of Emperor Ferdinand I; Mozart Museum, the birth- 
place of Mozart in Salzbur , made into a museum in 
1880; Johanneum, founded in Graz in 1811. 

Education. The schools of Austria are famous for 
their high standards. Children must attend school 
between the ages of six and fourteen. Children first 
attend a Volksschule, or elementary school. In some rural 
areas, this school lasts for eight years. But most elemen- 
tary schools last only four years. Children may then go 
to a Hauptschule, or high school, which specializes in 
manual and vocational training. Students who wish 
to study at a university go from the elementary school 
to a Mittelschule, or secondary school. There are four 
different kinds of secondary schools, all of which ви 
for eight years. А child may attend a ae о: 
classical school, which emphasizes Latin and Greek. 
Or he may choose a Realschule, a modern secondary 
school which emphasizes modern languages, science, 


769 


AUSTRIA 


United Press Int. 
Austrian Children learn early about their country's famous 
artists and composers. This statue of Johann Strauss, Jr., who 
is often called “the Waltz King," stands in a park in Vienna. 


An Open-Air Market in Salzburg. Here Austrian farm families 
display fresh fruits and vegetables they have grown for sale. 
Rathenau, Pix 
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and mathematics. There is also 
schools, а Realgymnasium, which teaches both classes 
and modern subjects. Girls may choose to go to the 
fourth type of secondary school, called the Fraurnobe. 
schule, where they receive training in child care, chi 
psychology, and cooking. There are about 5,300 
primary and secondary schoo e> 
After eight years in second 
go on to a university or a spi 


а combination of rv 


in Austria. 
schools, students may 
lized school. There are 


more than 50 business schools, and nearly 30 teacher. 
training schools. More than 22,500 students attend 
Austria's 13 universities and technical schools. The 
universities are famous for their fine medical schools, 


The Arts. Austria has long been one of the great 
centers in Europe for music, drama, and other arts 

Music plays an important part in the lives of the 
people. The Vienna Philharmonic Orchestra, the 
Vienna State Opera, the Vienna Peoples’ Opera 
Vienna’s Society of the Friends of Music (Gesellschaft 
der Musikfreunde), and the Vienna Choir Boys are all 
world-famous music groups. They have helped greatly 
to give Austria a leading position in music. There are 
also many small orchestras which play popular music 
wherever the people gather to relax and enjoy them- 
selves. The Salzburg Festival, dedicated mainly to the 
music of Mozart, is one of the great musical events of 
each year. Vienna also has a famous music festival. 

Many great musicians have come from Austra. 
Among these are Wolfgang Amadeus Mozart, Joseph 
Haydn, and Franz Schubert. These composers helped 
raise the symphony to its position as one of the highest 
forms of musical composition. Johann Strauss is con- 
sidered the father of the waltz, and Johann Strauss, Jr. 
composed famous waltzes and operettas. Anton Bruck- 
ner and Gustav Mahler were leaders of the Romantic 
school, and Arnold Schénberg and Alban Berg were 
leaders in modern music. Many famous composers from 
other countries have studied and worked in Austr. 
These include Ludwig van Beethoven and Johannes 
Brahms, writers of the first great modern symphonies. 

Literature. Austria has produced many important 
playwrights, poets, and novelists. Outstanding among 
the Romantic writers of the 1800's is Franz Grillparzet 
Later writers include Hugo von Hofmannsthal, at 
Schnitzler, Jakob Wassermann, Franz Werfel, am 
Stefan Zweig. Plays and other dramatic productions г. 
performed in all parts of Austria. Vienna is €% pecially 
noted for its many theaters. 

Architecture. Some of Europe’s most impr 
chitecture is found in Austria. The country 18 €3P 
famous for the highly decorated style of the 1600's à 
1700's, called baroque. Among the best examples o! t 
style are the Mirabell Palace in Salsburg, the Belveder 
Palace in Vienna, and many famous monasteries. Som 
of the finest baroque churches in Vienna were built à 
Johann Bernhard Fischer von Erlach, who also E 
the original designs for the famous Schónbrunn Cas 
in Vienna. 

Painting. Among important Austrians ir 1 h 
are the painters Gustav Klimt and Oskar Koko af 
Religion. More than go per cent of the peoP 

Austria belong to the Roman Catholic Church. 
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Government 


ic, fet 
Federal Government. Austria is a democrat 


1 
eral ‹ 


The president is elected by popular vote 
ir term. With the agreement of the majority 
he ^ nal Council he appoints the chancellor, who 


is th і of the government. The president also ap- 
юіп! binet ministers, upon the suggestion of the 


The chancellor and his government are 


resp to the National Council, the more important 
of t houses of Parliament. The 165 members of 
the N il Council are elected for four-year terms 

he house, the Federal Council, has 50 members 
whe hosen by the legislatures of the provinces. A 
meml he Federal Council remains in office as long as 
the ial legislature which chose him stays in 
powe states send representatives in proportion to 
thei Цапоп. 

State and Local Government. Each province has its 
own ‹ itution and government. The legislature elects 
the provincial governor and members of his government 

he provinces are divided into administrative districts 
whicl turn are divided into communes, 


History 


Early Days. Thousands of years ago, the great val- 


ley of Danube River was an important pathway for 
the tribes who came to Europe from the east. Traders 
also c: from the north, carrying goods to trade in 
Rome and Alexandria. The route from the north and 
the route from the east crossed at a place in the Danube 
Valley the region now called Austria. A settlement 
called Carnuntum grew up at this crossroads. Another, 
called Vindobona, was soon established about twenty- 
five mi о the west. When the Romans took control 
of the Danube Valley, they set up strong forts at 
Carnuntum and Vindobona. But in the late д.р. 300's, 
Germanic tribes from the east swept through Austria. 
Austria became a border province of Charlemagne's 
empire 3bout 800. Soon the settlement at Vindobona 
Tiny Villages in the Tyrolian Alps of Western Austria 
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——RED-LETTER DATES IN AUSTRIA 
1282 
1438-1806 Austria was the leading country of the Holy 
Roman Empire 

1526 Ferdinand, Archduke of Austria, was elected King 
of Hungary and Bohemia 

1701-1714 War of the Spanish Succession, in which Aus- 
tria won the Netherlands 
Milan, Naples, and Sardinia 

1740-1748 War of the Austrian 
Austria lost Silesia to Prussia 

1804-1806 The Hapsburgs took the title of Hereditary 
Emperor of Austría, and lost the title of Holy 
Roman Emperor 

1859 Austria was forced to give 
Italian political affairs 

1866 Seven Weeks’ War, in which Austria was forced to 
give up its leadership in German politics 

1867 Austria-Hungary was created, giving Hungary 
equal rights with Austria 

1914-1918 World War I, ending with downfall of the 
Hapsburgs and the creation of the Republic of 
Austria. 

1938 Hitler made Austria а part of Germany, 

1939-1945 World War II, ending with four-power Allied 
occupation of Austria and the re-establishment of 
the Republic of Austria. 

1055 (July 27) Austria's freedom formally restored and 
Allied occupation ended 
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AUSTRIA 


equal in strength, and they both built up or supported 
private armies. A third group, which was led by a small 
Austrian. Nazi party, wished to unite the country with 
the German Republic 

In 1920, a democratic constitution had been adopted. 
But in March, 1933, Chancellor Engelbert Dollfuss, a 
Christian Socialist, dissolved the parliament. He hoped 
to suengthen his party, weaken the Social Demo- 
crats, and stop the Nazis. He set up an authoritarian 
government, and his supporters fought a four-day civil 
war with the Social Democrats. In July, 1934, the Nazis 
assassinated Dollfuss, but his successor was Kurt von 
Schuschnigg, who also was a Christian Socialist. From 
then until 1938, Schuschnigg struggled to keep Austria 
independent. But in March, 1938, after an ultimatum 
from Hitler, the Austrian government was forced to 
resign. German troops entered the country and made it 
part of the German Reich. Hitler announced a union of 
Austria and Germany called an Anschluss. See WORLD 
Wan II. 

After World War Il, Austria was divided into Ameri- 
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The Lin borg Dam in the Auntrion Alps i one of the lorgan dons 
LI ' stands 400 feet high ond h 1,200 feet long. About 
100 О cubic feet of water con be stored behind й. The 
for Julius Raab of the People’s party became 
o Leopold Fig! was named Foreign Minister 
Wi «rner died in 1957, Schaerf became president 
In \lfons Gorbach replaced Raab as Chancellor 

I he United States, Great Britain, France 
and | finally signed an Austrian peace treaty to 
tad \llied occupation. As a condition to obtain its 
free Austria agreed to become a neutral nation 
betw communist countries and the Western 
dem x ics. Austria joined the United Nations late in 
19 * Council of Europe in 1956. Austria is a 
mer í European Monetary Agreement. In 


91 а 
196 ld dispute erupted between Austria and Italy 


Over > Tyrol. Austria accused Italy of not honoring 
а World War II agreement giving self-rule to the Ger- 
man-spcaking inhabitants of this region. А. Jom Кати 
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BtoGRAPHIES 
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B. Natural Resources 

И. The People end Their Work 
A. The People 
B. Cities j 
C. Agra G. Tram 
D. Manufactures Communication 

Ш. Sociol end Cultvrol Achievements 

IV. Government 

V. History 


and Climate 


E. Trade 
The Tourist Indostry 
tation and 


Questions 


What American state is about the size of Austria? 
What family ruled Austria for more than 600 years? 
What products do Austria’s mountain farms produce? 
How was Austria divided after World War 11? 

When did Austria become a republic? 

What are Austria's chief natural resources? 
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AUSTRIA-HUNGARY, also called the Ausrro-Hun- 
GARIAN MONARCHY and the DuAL MONARCHY, was an 
important country in Central Europe from 1867 until 
1918. It was a union of two neighboring states, the 
Austrian Empire and the Hungarian Kingdom. Austria- 
Hungary also included two provinces, Bosnia and 
Hercegovina, which were taken from the Turks in 1878 
and annexed in 1908. 

The area of Austria-Hungary, including Bosnia and 
Hercegovina, was 261,241 square miles, or slightly 
smaller than Texas. But 51,400,000 people lived there. 

Austria-Hungary was a land of many different peoples. 
These included 23,000,000 Slavs, 12,000,000 Germans, 
10,000,000 Magyars, 3,000,000 Romanians, and many 
smaller groups. But Austria-Hungary was not a “melt- 
ing pot” like the United States or Canada. The people 
who lived in Austria-Hungary usually were called by 
the names of the districts they came from, instead of 
being called Austro-Hungarians. Each group kept its 
own customs and language. 

Austria-Hungary was never strong. The different 
nationalities were more interested in independence for 
themselves than in Strengthening the monarchy. For 
more than 40 years, there was widespread discontent. 
Then, in 1914, Serbian nationalists killed the crown 
prince of Austria-Hungary, Archduke Francis Ferdinand, 
and his wife. This act led to World War 1 

During the war, Austria-Hungary sent troops to Italy, 
Bulgaria, Romania, and Greece, But morale became low 
because of many defeats, and thousands of men deserted. 
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Many people from Austria-Hungary foughtfor the А 
After the war, the territory of Austria-Hungary А, 
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AUTHORITARIANISM in its broadest sense means an 
organization in which authority comes from above with- 
out the consent of those governed. This authority can 
lx exercised by force or persuasion, or by a combination 
of both. During the 1900's, authoritarianism has come 
ı mean a form of government between democracy and 
'alitarianism. It is undemocratic, because government 
is independent of the will of the governed. But it gen- 
«rally limits its scope to politics, and is not so extreme 
i totalitarianism. 

See also Government (A Comparison); TorALITARI- 
ANISM. Wiliam Emu 

AUTHORITY is a government agency limited to one 

»wer or a few related powers. It builds and ates 
rojects with borrowed funds, and pays for itself by col- 
«ting payments from those who use its services. Au- 
'horities develop ports; build turnpikes, parking facili- 
пез, or airports; or provide electricity or housing. Au- 
thorities can cut across local or state boundaries to per- 
{orm unified functions. They relieve the taxpayer of the 
cost of their work, and avoid constitutional restrictions 
on how much money a local government can borrow. 
But they may evade legislative controls. Jars w. Fearn 

See also Crrv AND LOCAL GOVERNMENTS (Special Dis- 
tricts); METROPOLITAN AREA; Port or New YORK Au- 
THORITY; TENNESSEE VALLEY AUTHORITY. 

AUTHORS AND PUBLISHERS. Scc American Soci- 
ETY OF Composers, AUTHORS AND PUBLISHERS. 

AUTHOR'S DAY, NATIONAL commemorates the 
work of men and women who have helped develop 
\merican literature. It is celebrated on November 1. 
In 1928, Mrs. Nellie Verne Burt McPherson of Bement, 
ll., proposed celebrating a national Author's Day. She 
telt that such a day would show appreciation to authors 
{г their work, and also inspire future efforts. The Gen- 
cral Federation of Women’s Clubs adopted Mrs. Mc- 
Pherson’s resolution in 1929. Raywonp Ноут JANN 

AUTOBAHN, a four-lane superhighway in Germany. 
See GERMANY (Transportation); ROADS AND HIGHWAYS 
(Some Important Roads and Highways of the World). 

AUTOBIOGRAPHY, aw toh by АНС ruh fih, is the 
Story of a person’s life, written by himself. It does more 
than list facts about the author. It tells how important 
happenings have changed and influenced him. 

Some autobiographies, such as Benjamin Franklin’s, 
are like personal letters from author to reader. Others, 
like Benvenuto Cellini’s, may give a colorful picture of 
the past. Winston Churchill’s autobiography tells about 
the history of his times. Memoirs, journals, and diaries, 
such as Samuel Pepys’ Diary, sometimes give facts about 
people and periods. But they are not autobiographies 
because they usually tell more about events than about 
the author himself. Important autobiographies of the 
1900's include Lincoln Steffens’ Autobiography, Carl 
Sandburg’s Always the Young Strangers, and H. L. Men- 
cken’s The Happy Years. Russet B. Nye 

See also BIOGRAPHY. 

AUTOCLAVE, AW toh klayv, is an ovenlike instru- 
ment used to sterilize materials. It may be used in 
research laboratories to sterilize culture mediums. Hos- 
pitals use it to sterilize surgical instruments and other 
equipment. See also BacrertoLocy (Growing Bacteria). 

AUTOCRACY, aw TOCK ruh sih, is a form of govern- 
ment in which one man holds supreme power. He has 
absolute control of all branches of the government, with- 


AUTOGIRO 


out the consent of the governed. The Rusian govem- 
ment under the czars came close to being an absolute 
autocracy. There may be degrees of autocracy in gov- 
emment. Whenever a single party or group gets full 
control of the government, it is likely to be autocratic 

In this sense, autocracy means the extent to which a 
government is run for the personal benefit of a group 
that controls it. Many countries have known this kind 
of autocracy. Examples are Nazi Germany and Russia 

See also DICTATOR; GOVERNMENT. ALAN Отт 

AUTOGIRO, Aw гой JI roh, із а type of heavier-than- 
air craft that is supported in the air by a rotor instead 
of by fixed wings, as an airplane is. The rotor looks like 
а propeller with three or four long blades. It is set above 
the body of the Autogiro at the top of a vertical shaft. 
The blades spin horizontally. 

The name Autogiro means self-rotation, or self gyration. 
The rotor rotates, or spins, by itself freely as it passes 
through the air. The Autogiro differs from the heli- 
copter, which always has its rotor revolved by an engine. 
The Autogiro has an engine, but its chief purpose is to 
rotate a propeller on the front of the fuselage. The 
Autogiro must run along the ground before the rotors 
can revolve fast enough to lift it. While flying, the rotor 
is disconnected from the engine. But the blades continue 
to revolve because of the air pressure against them. 
The blades revolve in such a way that the entering 
edges advance into the air stream and the trailing edge 
retreats. The rotor blades thus generate a positive /ift, 
or upward pull. 


Nose propeller pulls 
the plane forward 


The Autogiro is different from an airplane or a helicopter. 
Its nose propeller pulls it through the air, like an airplane, but 
it has no wing. Instead, it has a rotor, like a helicopter, but the 
rotor is driven by air pressure, not by an engine. 


The advancing blades have greater lift than the re- 
treating blades because of the great air pressure on 
them. The Autogiro would overturn if this difference in 
lift were not corrected. Therefore, the blades are hinged 
at their hubs and made slightly flexible. The advancing 
blades thus yield to the air pressure and rise, while the 
retreating blades flap downward against the rise. 

An Autogiro can fly as fast as 120 mph or as slow as 
30 mph. It cannot hover in air like a helicopter, but it 
can descend almost straight down and land in a small 
space. A Spaniard, Juan de la Cierva (1896-1936), in- 
vented the first successful Autogiro, which was flown in 
1923. In 1928, Cierva piloted an Autogiro across the 
English Channel. PAUL EDWARD GARBER 

See also AERODYNAMICS; AVIATION; HELICOPTER. 
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Autographs of Famous Persons. (1) Daniel Boone; (2) Queen 
Victoria; (3) Lord Cornwallis; (4) Henry МІП; (5) John Milton; 
(6) Sir Isaac Newton; (7) Amerigo Vespucci; (8) Samuel Johnson; 
(9) William Thackeray; (10) Mary Stuart; (11) Mark Twain; (12) 
Francis Bacon; (13) Napoleon Bonaparte; (14) Benjamin Disraeli; 


AUTOGRAPH, AW toh grahf, from a Greek word 
meaning self-written, is often understood to mean a 
simple signature. Actually, an autograph, sometimes 
called a holograph, is anything handwritten. It may be 
an unsigned letter, a page of writing, or musical nota- 
tions scratched on a scrap of paper. Autographs in the 
sense of simple signatures have a sentimental appeal 
for some collectors, though comparatively little mone- 
tary value. In the broader sense, autographs as letters 
and documents are written records of the past, may have 
financial as well as historical value. 

Collecting Autographs is not limited to libraries or 
to the wealthy. Persons with relatively small means 
have formed unusually interesting collections, 

Collectors may buy autographs through dealers or at 
public auction. They may also procure signatures by 
writing to, or approaching directly, celebrities of the 
day. It is safest to buy from reliable dealers of estab- 
lished reputation, who guarantee the authenticity of 
what they sell. The average person, even after years of 
collecting, lacks the knowledge to determine the gen- 
uineness of an item. Years of study are required, not 
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(15) William Blake; (16) Sir Francis Drake; ME ed 
Raleigh; (18) Oliver Cromwell; (19) Robert Burns; roe Il; (24) 
Penn; (21) Marie Antoinette; (22) Goethe; (23) Meer noit 
Queen Elizabeth I; (25) Benjamin Franklin. Young an 
a hobby of collecting autographs. 
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Hawthorne, written when he was only nine, for in 
1,55. But a collector may 


а: 
Victoria sell for only $7.50. 
\utograph values, like those of any other commodity, 


dent, because he died one month after his inauguration 
on March 4, 1841. 

Preserving Autographs. There are many ways of pre- 
serving autographs. Since earliest times, people have 
enjoyed keeping autograph albums. Such a book used 
to be called an album amicorum, meaning album of 
frends, In these books, friends write their names ог 
short sentiments, composers note bars of music, and 
artists draw small sketches. A collector may mount or 
hinge autographs on album leaves. Or he may slip 
letters into transparent envelopes in a loose-leaf binder. 
l hese envelopes protect letters from dirt and rough 
handling, and can be easily inserted or removed. Li- 
l;aries usually place one or more letters in manila 
folders. 

Famous Collections of autographs exist in almost 
every great city of the world. Among the foremost is 
that of the Library of Congress, where visitors may see 
the Declaration of Independence and the Constitution. 
(thers are in the British Museum, the Vatican Library 
in Rome, and the National Archives in Paris. Many 
such organizations hold exhibits to commemorate anni- 
versaries and special events. Private collectors also ex- 
hibit their autographs. Mary А. BENJAMIN 

See also LETTER WRITING (pictures). 

AUTOINTOXICATION is а term formerly used to 
mean poisoning of the body as a result of absorption of 
waste products from the bowel. There is no evidence 
to indicate that such absorption normally takes place. 
Discomfort comes rather from distention of the bowel. 
The term has also been used as a synonym for “bilious- 
ness," a word sometimes used for conditions caused by 
the sluggish function of the gall bladder and bowel (see 
Bitiousness). Neither autointoxication nor biliousness cat- 
ries an exact meaning. E. Сыхтох Texter, JR. 

AUTOMAT is a kind of cafeteria operated by coins. 
Each item of food is displayed in a small compartment 
with a glass door. The customer inserts one or more 
nickels in a slot to open the door and remove the food, 
which is then replaced. Automats are especially popular 
in New York City and Philadelphia. They originated 
in Germany in the late 1800's. 

AUTOMATIC GEARSHIFT. See TRANSMISSION (Auto- 
matic Gear Transmission). 

AUTOMATIC MACHINE. See AUTOMATION. 

AUTOMATIC PILOT. See AIRCRAFT INSTRUMENTS; 
Сүкорп от; GYROSCOPE. 


AUTOMATION 


AUTOMATION describes both the use of machines 
which regulate themselves and the process of making 
machines automatic. Like тосап cation, the word auto 
mation also is used to describe an attitude toward pro- 
duction, Just as the machinery of mechanization freed 
human workers from much of the physical labor of 
production, the machinery of automation frees human 
workers from much of the mental labor involved in 
guiding and controlling machines. 

Some observers consider automation so important that 
they have called it the Second Industrial Revolution. The 
term Second. Industrial Revolution is used because auto» 
mation not only increases the productive capacity of 
factories (as did the first Industrial Revolution), but 
also changes the relationship of man to his machines. 


Feedbock 


"The basic difference between ordinary machines and 
the self-regulating machines of automation is feedback, 
Feedback provides a means by which information 
concerning the machine's operation is continuously fed 
back to the machine and compared with the desired 


performance. 

A familiar feedback device is the thermostat found 
in home heating systems. Let's assume the thermostat 
is set at 70 degrees. If the temperature rises above 70 
degrees, the thermostat feeds back this information to 
the furnace, The furnace then shuts off automatically. 
It remains shut off until the thermostat feeds back 
information that the temperature has fallen below 70 
degrees. This turns the furnace on again, 


Machines of Automation 


Machinery being used to achieve automation may be 
divided into four general types. The four types are: 
(1) automatic production machines (lathes, milling 
machines, etc.); (2) automatic *materials-handling" sys- 
tems, which carry products or parts of products from 
one machine to another; (3) automatic control systems, 
which are used in chemical and oil-refining processes; 
and (4) automatic information-handling machines (com- 
puters, for example). 

are machines which can solve mathemati- 
cal and logical problems. These machines may be 
mechanical, electrical, or electronic. Those most com- 
monly used today are electronic. Electronic computers 
are also called data-processing machines. See COMPUTER. 

There are two major types of computers: analeg (or 
analogue) and digital. Each receives information from 
punched cards, perforated tapes, or magnetic tapes. 
The machines may use the information to solve math- 
ematical or logical problems, perform tedious clerical 
work, or to control industrial processes. 

The Analog Computer is essentially a measuring device. 
It is called an analog computer because it creates 
physical situations which are similar, or analogous, to 
mathematical problems. The slide rule, which expresses 
numerical relationships as distances between points, is 
a simple example of the analog computer (see SLIDE 
Rute). The automobile speedometer and the bathroom 
scale are also kinds of analog computers (see SPEED- 
OMETER). 

The Digital Computer is used for complicated prob- 


779 


FEEDBACK... 
the Key to Automation 


Thermostat on a Weter Heater provide: on everydoy 
фене of fenibeci, whch moter mochnes seif-reguicting. 


When the water is 
heated, the 
turns off the burner. 
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lems, and where speed is important. Instead of measur- 
ing, the digital computer counts. It is called a digital 
computer because it deals with digits, or exact numbers. 
A digital computer can work an almost endless series of 
difficult mathematical problems. It can solve any prob- 
lem that can be stated numerically. A simple example 
of the digital computer is the abacus (see Apacus). А 
more up-to-date but simple example is the adding 
machine (see ADDING MACHINE). 

Some scientists say that electronic computers can 
“think” like the human brain. Other experts contend 
there actually is little humanlike “thinking” on the part 
of electronic computers. Computers have neither human 
will nor imagination. What they do is to carry out steps 
in a logical mathematical process, according to instruc- 
tions provided them. To call this “thinking,” in the 
opinion of many scientists, is the same as saying that a 
typewriter “writes” books. 

Automatic Machines. For many years, factories have 
used automatic machines to speed production and save 
on labor. Automatic machines fill cigarettes and cigars 
with tobacco, then roll them and 


= аса *Sight" uu be pe: by a photoelectric 
cell. * caring” may suppl ied by a microphone, and 
feeling” by piezoelectric crystals. See ELECTRONICS, 
How Automation Is Applied 
In Business Offices. Computers can keep i 
4 р invento: 
records, compile sales figures, handle payroll account, 
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Automation Through the Ages. feedback long her . 
to control such familiar devices оз the windmill. The vane 
to wind shifts to keep the blode: olways facing inte бе win. 


prepare income tax returns, and make time 
Some computers can even translate language 
mation has given railroads and air lines а wo 
system for handling seat resen ations. ь 

Ап example of automation used by one majat 
line in the United States is ап electronic machine С 
а Reservisor. It is used to keep track of available 
on a thousand flights within ten-day periods. M 
and space-availability information is stored іа 


form on the Reservisors magnetic memory drum. 
the push of a button, the Reservisor tells a 
clerk whether a seat is available on a given flight 
clerk makes a reservation by pushing another butio 


record it on the memory drum. The Reservior sp 
ticket sales and eliminates routine record-keeping 
large railroad uses a similar system called Intelex. 
In Manufacturing Industries. Spec 
uipment is generally required in factone 
Жалап Made up largely of automatically 
trolled production machines and transfer, bec 
handling, devices. This type of automation i$ y 
in the automobile industry, and it often is referred 
as “Detroit Automation.” А 
Тће Ford Motor Company, in particular, не 
neered the use of automatic controls in auto 
manufacture and assembly. The Ford ens € 
Cleveland, O., processes complete engi | 
automation. In 146 minutes, rough cylinder 
through a series of 530 automatic operations, 
out as finished products. "T 
A key unit in the system is а foolometer, ye d 
trol board. The toolometer, € o 
switchboard, tells an operator when to 
tools in the engine-block line. A light flashes E at 
moment a tool needs changing. The tool 
placed without halting production. к 
In Processing Industries. Some of the pert 
of automation are found in the oil and се 
essing industries. Oil-refining and chemical. c 
ture were among the first industries to usc 
ing systems. Here, feedback control dem Eo 
continuous flow of raw materials throug 
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tarty laventions. The developement of. соды 
прин machinrs took Inamdends of yran The 
A а Counting device still ia war Oday, was und 
! ancient Стейк, Romam, and Chere Misi» 
F al the faman French mathematician and pim 
built at ieat six "arithenethc eachises" between 
and 1643 

741, а French inventor, Jacques de Vaucamon, 
a mechanical bom for macufacteing pond 
* lhe prdale of the koom were moved atomaticaliy 
ant of а dram pierced with holes. Ia 1284. Oliver 
| an American inventor, buik а completely auto- 
flour mill near Philadelphia. One of the munt 
used of ай feedback devices was the Вуй 
м invented by James Wart. It controlled the 
' 4 Watt's imow invention, the steam. engine 
Bor, Joseph Marie Jacquard, а Freche 
d many of De Vaucanson's ideas into an auto 
жит operated by punched paper caede much Ke 
med in today's electronic office. machine. By 
there were 11,000 such looms operating in France 
à Such looms are sill used. In 1824. Charis Rat» 
hasc, an English inventor, designed a series of mechani- 
Terence machines" similar to today's computen 
Development of Computers. In тои. Vane 
Bush invented the differential analyzer, which was the 
first of the modem analogue computer. By the mád- 
Y's, many electrical punch<ard procewing machines 
were in we. World War II spurred development of 
computers. Rapid calculating machines were needed 
for wartime research propects and as control equipment 

ng antiaircraft artillery. 
itemational Business Machines Corporation (IBM) 
we first large-scale digital calculator in operation 


put 
put 


at Harvard University in 1944. The machine, popularity 


lied Mark I, is an electromechanical computer. The 
all-clectronic digital computer was installed at the 
niversity of Pennsylvania in 1945. It is called the 
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AUTOMOBILE, лу toh moh 


less carriages” chugged and snorted over streets and 
roads in the late 1800s. ce then, the automobile 
has completely changed the lives of people in the 
United States, Canada, and other parts of the world. 
It has influenced the location of our homes, the 
of houses we build, the scho 

earn our living, 


BEEL. The first “horse- 


kinds 
ols we attend, the way we 
the food we eat, and how we spend our 


The Automobile Influences the way 

It affects where we live, how we еа influence 1 
how we spend our leisure time. It ы nd other roa 
way we build our cities. Epi living 
have become the main arteries of m 


leisurctime. The automobile has enabled us to see more 
of thc world easily and comfortably. 

‘There were so few automobiles in the United States 
in 1896 that the Barnum & Bailey Circus displayed one 
as its main oddity. People traveling in carriages feared 
automobiles because they frightened horses and made 
then: run away. Vermont passed a law in 1894 that 
mad: it illegal for anyone to drive a car on a public 
road unless someone walked several hundred feet ahead 
to give warning. 

| day, more than 80,000,000 passenger cars travel оп 
the world’s roads. The United States has been called 
“a nation on wheels” because its people own about 


56,000,000 of the world’s autos. Three of every four 
American families own cars. Canadians own more than 
3,000,000 cars. The United States has enough cars to 
take cvery man, woman, and child for a Sunday drive 
at one time, with room left over for all the people of 
Great Britain and France. Even then, there would be 
15,000,000 empty seats! Private passenger cars in the 
United States travel more than 500,000,000,000 miles a 


year, a distance greater than 2,700 round trips to the sun. 

‘The first automobiles were small and unreliable. 
They traveled only about as fast as а man could run. 
Early drivers had to travel on unpaved roads and battle 
constant breakdowns. Today's drivers speed over smooth 
supcrhighways at speeds of more than бо miles an hour. 
Special racing automobiles have reached speeds of al- 
most 400 miles an hour. Automobile makers have made 
cars more comfortable and reliable by adding such 
features as automatic transmissions, power steering, 
power brakes, and air conditioning. Designers have 
improved the appearance of cars from the black, box- 
like shapes of early days to the colorful, streamlined 
cars of today. 

The word automobile first appeared in a French dic- 
tionary in 1877. It comes from the Greek word auto, 
meaning se/f, and the Latin word mobile, meaning moving. 


How the Automobile Developed 


No single man can be given credit for inventing the 
automobile. Many men in many countries contributed 
to its development. 

The Steam Car. Ferdinand Verbiest (1623-1688), a 
Jesuit missionary in China, built a working model of a 
Steam-powered car about 1678. Nicolas Joseph Cugnot 
(1725-1804), а French army officer, built one of the 
first full-size, selfpowered road vehicles in 1769. It 
traveled about 2 miles an hour, and had to stop every 
few hundred feet to build up steam. On its second trial 
run, it went off the road and was wrecked. 

An English inventor, Richard Trevithick (1771-1833), 
built a crude steam-powered carriage in 1801. Sir Golds- 
worthy Gurney (1793-1875), another English inventor, 
built a steam carriage in 1829 that broke all distance 
records of the time. He drove it 200 miles from London 
to Bath, England, and back at an average speed of 1 5 
miles an hour. By 1830, English steam carriages carried 
Up to 14 passengers each. They even climbed hills under 
their own power. But many people objected to the 
snorting monsters, which frightened horses and children 
and ruined the roads. Railroads and stagecoach lines 

“also opposed steam carriages because they feared the 
competition. As a result of this opposition, England 
passed the Red Flag Law in 1865. It required that a 
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man walk ahead of any steam carriage traveling on the 
highway. In daytime, he was to carry a red flag, and at 
night, a lantern. This law, which was not repealed until 
1896, discouraged many English automobile inventors. 

Inventors in the United States also worked on steam 
carriages. In 1805, Oliver Evans (1755-1819) demon- 
strated the first American motor vehicle in Philadelphia. 
It operated on both land and water. He called it the 
Orukter Amphibolos, or amphibious digger. He built this 
40,000-pound combination steam wagon and flatboat 
to help dredge Philadelphia's harbor. In the following 
years, other American inventors developed steam car- 
riages. But rough streets and roads shook some of them 
to pieces. The famous Stanley Steamers, built by the 
Stanley twins, Francis E. (1849-1918) and Freelan O. 
(1849-1940), were manufactured for many years before 
1925. But steam-powered automobiles lost out to gaso- 
line-burning cars for several reasons. Their burners and 
boilers often developed trouble. People felt nervous 
about riding with a boiler of live steam. And steam 
automobiles were more complicated than the early 
gasoline cars. See STEAM ENGINE. 

The Electric Car. Thomas Davenport (1802-1851) of 
the United States built a working model of an electric- 
powered vehicle in 1836. Other inventors improved 
electric cars. By 1900, they became the most widely 
used type of automobile. People liked them because 
they had silent motors and did not give off poisonous 
fumes. But electric cars lost favor, because they could 
travel only about a hundred miles before their batteries 
had to be recharged. See ELECTRIC Car. 

The Gasoline Car. The type of engine used in the 


—— INTERESTING FACTS ABOUT AUTOMOBILES 


Car Life has nearly doubled since 1925, when the 
average automobile lasted 6.5 years. Today, it lasts 
more than 12 years. The average 1925 car traveled 
25,750 miles before it was scrapped. Today, the average 
car travels 110,000 miles. 

Circus Attraction. In 1896, the Barnum & Bailey Cir- 
cus displayed an automobile built by Charles E. and J. 
Frank Duryea as its major curiosity. 

Distance Traveled by the average passenger car is more 
than 9,300 miles a year. Buses go an average of 18,000 
miles a year, and trucks average 10,800 miles. 

England Objected to Cars in the carly days. The country 
passed the Red Flag Law in 1865. This law required 
that someone carrying a red flag in the daytime and a 
lantern at night walk ahead of any steam carriage 
traveling on the highways. А t 

First President to Ride in a Car was William McKinley, 
who was taken to a hospital in an electric ambulance 
after being shot by an assassin in 1901. — 

Horsepower Jump. The horsepower of cars built in 
the United States rose from an average of about 108 
in 1940 to 174 in the 1950's. ч 

ie Agalint Fitahten ing Horses was passed in Vermont 
in 1894. It declared that no one could drive a car on a 
public highway unless someone walked ahead to warn 
oncoming traffic. 

Traffic Jam. The United States has about 20 motor 
vehicles for every mile of road and street. 1 

Up the Steps of the Capitol. In 1905, a Cadillac was 
driven up the steps of the Capitol at Washington, D.C., 
to prove the car's power. : 

Vacationers and Tourists. Morc than 19,000,000 Ameri- 
cans use over 5,500,000 automobiles to visit national 


parks each year. 
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nodem car was developed in Europe (see GASOLINE 
Емом the Gasoline Enginel) In 


Lenoir (1822-1900), a French 
der engine powered by street- 
n a clumsy vehicle that he drove six 
11-1898), an Aus- 


our-wheeled auto using а Lenoir- 


fried Marcus (1t 


In 1885, two German inventors, working independ- 
f cach other, built vehicles powered by naphtha 
work started the production of modern auto- 
tlieb Daimler built a two-wheeled motor- 


powered by a light, four-cycle gasoline engine 


made a three-wheeled, gasoline-powered 
camage 


Frenchr 


wutomobiles. Emile Levassor (1844-1897) and René 
Panhard (1841-1908), partners in a carriage firm, began 
building automobiles in the early 1890's, using Daimler 


Smithsonian Institution 


The Ancestor of the Automobile was а steam- 
powered vehicle built by Nicolas Joseph Cugnot of 
Fronce in 1769. This photograph shows a second ver- 
sion built in 1770 to transport artillery. 


Reprintec 


1 from The Lamp, Standard Ой Co. (N. J.) 


Early European Automobiles include Levassor 
ond Panhard's carriage, shown above in one of the 
first auto ads, and Karl Benz's carriage, below. 
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EUROPEAN CARS 


The Famous Germen Voliuwegen =o Oe Би 


t ост c widely wold h fee United Sote 
wol vine makes # hondy ond ecomenicel The Ger 
mon eco below, v only feo pero 
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А 1935 French Hispano-Suiza Reached Speeds Above 100 mph. 
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American autor е 
from the days с. зе 
horseless carric: 


1902 RAMBLER 
(later NASH) 


1904 OVERLAND 
(later WILLYS) 


XWELL 
RYSLER) 


1905 N 
(later Ci 


1908 OAKLAND 


1905 STUDEBAKER (later PONTIAC) 


COMFORT 
AND SAFETY 1909 HUDSON 


1901 Speedometer 

1903 Shock absorbers 

1904 Compressed air brakes 
1906 Front bumper 

1908 Electric horn x м 
1909 Fuel gauge on gas tank 1913 STANLEY 
1911 Rear-view mirror STEAMER 
1914 Steering-wheel horn button 

1915 Four-wheel hydraulic brakes 

1921 Adjustable front seat 

1922 Gas gauge on dashboard 

1926 Hot-water heater BODY DESIGN 


1929 Built-in radio 


1930 Rubber-cushioned springs 1900 Steering wheel 

1936 Coil springs in rear replaces tiller 

1941 Electric window lifts 1900 Engine mounted at front 1925 Chromium plating 

1946 Radio-telephone 1902 Running boards 1927 Built-in trunk 

1951 Power steering 1903 Pressed-steel frames _ 1929 Closed bodies on 9076 of cars 

1953 Air conditioning 1904 Closed-bod: sedans 1931 Steel radiator grille 

1953 Power brakes 1907 И 1995.7 11932 Full.skirted fenders 

1955 Torsion-bar body suspension 1908 Baked-enamel finish 1933 Steel top 

1956 Seat belts; padded dashboards 1908 Left-hand steering wheel 1933 "No-draft" ventilation 
1909 One-man convertible top 1934 Streamlining * ear 
1912 Steel body 1939 Running boards began to disapP 
1913 Rear fuel'tank 1948 ا‎ oot eite" 7 
1917 Rumble seat 19536Pidstic and fiber-glass bodies. 
1918 Seven-passenger sedan 1955 4-door hard-top "convertible 


1919 Open bodies on 90% of cars 1960 "Compact" cars became popular 


TRANSMISSIONS шы WINDSHIELDS 
AN? ENGINES * 


1903 First windshield 
1904 Folding windshield 


1 N l Rubber engine mounts 1916 Hand-opercted wi 
= а : у percted wiper 
1901 : t сов zh >” omesh transmission 1917 V-type windshield 
1902 Engine and tr si - t, о oft carburetor 1923 Automatic wiper 


embled as one: 


Y 1926 Sof 1 а р 
ermo-siphon cooling Saroiy plas as 


1932 Sun visors com 


1902 Т 


1902 "Н" slot georshiff, З 1936 Built-in defroster 
1907 Foot-pedal accelerg! $ ‹ 1952 Tinted gloss reducet glore 
1908 Siceve valves in engi у реге clutch 1954 Wrap-oroynd 
1908 Four-wheel drive Ш 9 —— À 3 E 
1909 Overdrive transmission — — g 7ے‎ 
1913 Forced-feed lubrication — С "Safe" =й" 
1914 У-8 engine hi mission € ТМ, 1905 ssi "a 
1915 Twelve-cylinder engine 8 F oupling transmission М | au М 
1922 Air cleaner 1941 Compound carburetor ^ ! 
1924 High-compression engine 1948 Higher-compression engines > 
1927 Automatic electric drive 1956 Push-button transmission e ` 

1957 Fuel injection TN ) 1915 Tij 


m headlights 
1915 Prism-lens headlights 


LIGHTS AND 1916 Rear stop light 
1929 Foot-controlled dimmer 
ELECTRIC SYSTEM 1929 Dual toil lights 
1934 Controlled-current generator 

to keep battery charged 
1939 Sealed-beam headlights 
1952 Electric-eye dimmer 
1953 12-volt ignition 
1956 Improved sealed beam 
1957 Dual headlights 
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1958 EDSEL 


ES Gas-Turbine Engine powers 
the Firebird 11, a "car of the 
future” introduced by General 
Motors Corporation in the 
1950's. 


1932 Low-pressur. 
1933 Separate 
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interchangeable parts. Their importance was dramat- 
ically demonstrated in 1908. At the Brooklands Race 
Track in England, the London agent of the company 
took three Cadillacs apart and jumbled their parts to- 
gether in a shed. Then mechanics reassembled three 
cars from the various parts. 

Henry Ford greatly advanced mass production by 
using conveyer belts. Ford had the bare frame of an 
automobile pulled along by a conveyer. Workmen on 
each side added parts brought to them by other con- 
veyers. Up to 1913, it required about а day and а half 
to assemble one car. Then Ford developed the assembly 
line in his Highland Park, Mich., plant, where a Model 
T could be put together in 93 minutes, except for the 
body. The body was added a few minutes later. 

World War I. When World War I began in 1914, the 
automobile began to revolutionize war. In 1896, the 
British had built а Fighting Autocar, an armored 
vehicle with two swivel-mounted machine guns. In 
1900, a steam car with a machine gun had been demon- 
strated in Washington, D.C. But, when World War I 
started, no nation had a single motorized supply column. 
In September, 1914, German cavalry reached the out- 
skirts of Paris. With the city in danger of capture, the 
military governor of Paris, General Joseph Simon 
Galliéni (1849-1916), formed the famous “taxicab 
army.” He commandeered 700 taxicabs from Paris, 
filled them with 3,000 troops, and sent them to the 
banks of the Marne River. There, the French stopped 
the Germans and changed the course of the war. 

The war had a tremendous effect on Detroit's auto 
industry. The industry filled orders for aircraft engines, 
trucks, tractors, naval craft, and other war supplies. 
When the United States entered the war in 1917, the 
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Ambulance has a special body mounted on a regular 
chassis and is equipped with a bed, oxygen tanks, and 
emergency medical supplies and equipment. 

Convertible has a collapsible, fabric top that can be 
raised or lowered. 

Convertible Hard Top has the lines of a hard top, but its 
steel top can be automatically raised and lowered, 

Coupe has a single seat that will hold three persons. 
Most coupes have roomy luggage compartments, 


Ambulance 


Convertible 
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industry expanded again. In 191 4, it ranked 15th in 
size among United States industries. By 1919, one year 
after World War I, it stood seventh in number of 
employees and second in value of products. 

The Automobile Age. After World War I, the auto- 
mobile became the nation's major means of transporta- 
tion. Technical improvements in design and manu- 
facture changed the car from a luxury for the few to a 
necessity for the many. The market for automobiles 
expanded when cars became сазу for women to operate. 
The major obstacle for women had been the hand 
crank. Charles Е. Kettering's electric self-starter re- 
moved this difficulty. The starter, perfected in 1911, 
originally appeared on the Cadillac in 1912. In the 
early 1920's, the Essex car introduced а model with a 
closed body at a price for which only open cars had 
been available. In 1919, about nine tenths of all cars 
in the United States were open models. By 1929, about 
nine tenths were closed models. 

Between World War I and World War П, manufac- 
turers made a series of improvements on automobiles. 
These included balloon tires, safety glass, lacquer fin- 
ishes, sealed-beam headlights, no-draft ventilation, № 
dependent wheel suspension, and automatic дү, 
mission. 'The United States also entered ап era К 
extensive highway building. In 1921, the nation e 
only 387,000 miles of surfaced roads. By 1941, this du 
had increased to 1,400,000. Within 20 years, more than 
$40,000,000,000 had been spent on highways. | 

Many automobile companies went out of peni 
during the depression of the 1930's. But from 1930 : 
1932, Americans bought about 7,000,000 new vehic i 
The auto industry built an average of 3,326,000 Р 
senger cars a year from 1935 until 1941. 


more leg room for 
yor sedan does: 
but its stecl top. 


Four-Door Sedan generally provides 
passengers in the rcar scat than а two-dc 

Hard Top has the lines of a convertible, 
cannot be lowered. curiously 

Limousine commonly refers to any large, o n cn- 
built automobile. Technically, a limousine has enger? 
closed compartment scating three or more р ated Бу 
The driver sits in front of the compartment, prote! o roo! 
a roof. A town car resembles a limousine, but has n 
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World War И. When World War II began in 1939, 
Germany unleashed the first blitzkrieg attack in history. 
Blitz means lightning, and krieg means war. The blitz- 
krieg was an overwhelming assault by airplanes and 
motorized ground armies. The automobile had first 
been converted into an armored tank in World War I. 
It appeared in World War II as a fast, armored fortress 
carrying huge field guns. Small autos called jeeps were 
used for scouting, transport, and many other jobs. See 
JEEP; TANK, MILITARY. 

Automobile companies throughout the United States 
and Canada turned to making war goods. Automotive 
plants in the United States produced about 10 per cent 
of the nation’s planes, 47 per cent of its machine guns, 
100 per cent of its armored cars, 57 per cent of its tanks, 
and 87 per cent of its aircraft bombs. Detroit and the 
industry linked to it became known as "freedom's 
arsenal." See У/овтр War II (Producing for War). 

Postwar Parade of Power. After World War II, 
manufacturers made cars longer, wider, and lower, They 
introduced wrap-around windshields, and rear windows 
made of one piece of glass that curved around to the 
sides of the car. They increased the choices of color, and 
introduced bright new paint combinations. Automobile 
interiors also were greatly changed as manufacturers 
began using many new fabrics and colors. 

The high-horsepower engine became the most promi- 
nent new development in automobiles after World War 
IL. With bigger, heavier cars, drivers needed more 
power in steering and braking. More powerful engines 
also permitted car builders to add other power-operated 
units. These included air conditioning, power-adjust- 
able seats, and push-button windows. 

A wide variety of small European cars appeared on 


over the driver. In a berline, the driver and passengers 
share the same compartment. A glass window separates 
the driver from the Passengers. 

Racing Car looks very different from a passenger car. 
Tt has a low body, no roof, and is built for high apoga 
instead of long life. i 

Sports Car has low, sleek lines and great power їп pro- 
portion to its weight. Most sports cars seat i АРЕ 
three persons. 


ion Wagon 


limousine 
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United States highways during the 1950's. They lacked 
the power and comfort of autos made in the United 
States. But they were less expensive, easier to park, and 
some could travel more than 40 miles on a gallon of 
gasoline. In 1957, the United States for the first time 
imported more cars than it exported. Sleck, high- 
powered sports cars made in both the United States and 
Europe also became popular in the 1950's. In an effort 
to handle the crush of new vehicles, many states built 
expressways and toll-road superhighways. And in 1956, 
Congress passed the Federal-Aid Highway Act, pro- 
viding for 41,000 miles of new interstate highways. Sec 
Roaps AND HIGHWAYS; SUPERHIGHWAY; TURNPIKE. 

Compact Cars built in the United States caught the 
fancy of many Americans in the late 1950's, Designed 
for economy, these cars were much smaller than stand- 
ard American makes. In general, they also cost less to 
buy, operate, and repair. The trend toward compact 
cars began in about the mid-1950's. By 1960, compact 
cars were accounting for about one fourth of all new 
cars sold in the United States, and all major American 
automobile manufacturers had one or more compact 
models on the market. 

In 1959, the Curtiss-Wright Corp. announced that it 
would begin production on a car without wheels that 
rides on a cushion of air. The vehicle can skim over 
land or water, 6 to 12 inches above the surface. See Arr- 
CUSHION VEHICLE. 


Famous Men in the Automobile Industry 


Many inventors and manufacturers who helped de- 
velop and expand the automobile industry have sepa- 
rate biographies in Мові Book (see the list of Related 
Articles at the end of this article). Others who have 
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Station Wagon has seats for six or more persons. The 
rear seats may be turned down or removed to make 
space for carrying luggage or packages, or sleeping. It 
has a rear door to make it easy to load bulky objects. 

Taxicab is a passenger car used to transport people 
for pay. 

Sn Sedan, or Coach, has two seats that hold a 
total of five or six persons. The front seat folds forward 
to let passengers climb into the rear seat. 


Taxicab Two-Door Sedan 


HOW THE AUTOMOBILE 
HAS CHANGED OUR LIVES 


IT HAS CREATED A GIANT INDUSTRY 
1900 TODAY 


4,192 built {р L = IRE et Ё i 
aS. TED zw 29 ERN D... 


For each automobile made in the United States in 1900, there are about 1,600 built today. 


IT HAS CREATED MORE AND MORE JOBS 
(C 1900 TODAY 


N ) 3,000 workers 11,000,000 workers 


For each worker who made automobiles in 1900, there are about 3,725 
employed today in jobs directly dependent on motor vehicles. 


IT HAS BECOME THE BACKBONE 
OF THE TRANSPORTATION SYSTEM 


1900 TODAY 


8,000 in use 73,900,000 in use 


For each motor vehicle in use in the United States in 1900, there are about 9,200 today: 


1900 TODAY 


The average American in 1900 seldom traveled more than 200 miles from home. 
Today, the average American automobile goes nearly 50 times that distance. 


ference 
ighway Users Con 
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2,900,000 дә, 
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IT HAS CAUSED CITIES ТО GROW AND 
MADE SUBURBAN LIVING CONVENIENT 


HOW YOUR ы 
CAR RUNS 


accelerator 
battery 
carburetor 


spark plugs — e 


cylinders 


pistons rear axle 


and rods $ differential 


drive shaft 
transmission 
clutch 


crankshaft 


starter motor 


Electricity + Gasoline + Air 
Run the Engine... 


the battery to give the engine а spin. This starts 
the crankshaft turning and moves the pistons and 
rods up and down. 
= After that, the engine will keep going as long as 
gasoline and air are fed to the cylinders and electricity 
flows to the spark plugs. Burning of gasoline and 
air in the cylinders forces the pistons and rods to move 
up and down and turn the crankshaft. 
Power from the turning crankshaft runs through the 
transmission to the rear wheels and makes the car run. 


The ignition key is like a water When you turn the ignition key and press the 
valve. It turns on electricity flow starter, the starter motor uses clectric power from 
to starter and spark plugs. 


The battery is like a storage 
tank. It provides electricity to 
start the engine. 


The generator is like a pump. It 
fills the electrical system with cur- 
Like sipping through a soda > rent when the engine is running. 
straw, the fuel pump sucks 
the gasoline through the fuel 


line to the carburetor, The distributor is like a rail- 


road switch. It directs the elec- 
tricity to each spark plug. 


ke a match: 
an electric 


( И The spark plugis i 
gosoline 


— № sets fire with h 
spark toa mixture р 
and air in the cylinder. 


The accelerator, like a man's hand on 
«n insect spray gun, controls the 
amount of gasoline and air sent to 
the cylinders. 


engine 
accelerator 


мы 
I air cleaner 


The carburetor, like a spray gun, Cs 9 
XS 


gasoline 


carburetor 3 A 
mixes the air and gasoline 


carburetor and squirts it into the cylinders. crankshaft 


achieved fame include the following. 

Apperson, Elmer (1861-1920) and Е 1869-1 ) 
were born near Kokomo, Чаа, сс уй, :869-1939), 
machine shop. They built а gasoline-powe: automo- 
bile ior Elwood С. Haynes. It traveled 6 miles an hour 
on July 4, 1894. In 1895, the brothers joined Haynes 
in the Haynes-Apperson Automobile Company. They 
formed their own company in 1900. 

Buick, David Dunbar (1855-1929), was brought from 
Scotland to the United States while an infant. He in- 
vente) the valve-in-head engine now widely used, and 


built his first car in 1903. Buick autos became a leading 
mak: in the United States. But Buick's company was 
taken over by others, and he died penniless. 


Chevrolet, Louis (1879-1941), was born in Switzerland. 
He came to the United States about 1900 and helped 
found the Chevrolet Motor Company in 1911. He built 
the cars that won the Indianapolis Speedway races in 
1920 and 1921. His brother, Gaston Chevrolet, drove the 
winning car in 1920. 

Dodge, John (1864-1920) and Horace ( 1868-1920), born 
in Niles, Mich., were producers of bicycle parts. In 1901, 
they began manufacturing motors and transmissions for 
Ransom E. Olds. In 1903, the brothers joined the Ford 
Motor Company. They founded their own company in 
1914. and it became the Dodge division of the Chrysler 
Corporation in 1928. 

Fisher, Frederick J. (1878-1941), born in Norwalk, 
Ohio, was the oldest of seven brothers who built automo- 
bile bodies. In 1908, he, his brother Charles (1880- ) 
and his uncle Albert Fisher (1864-1942) founded the 
Fisher Body Company. It became part of General Motors 
Corporation in 1926. 

Nash, Charles W. (1864-1948), of De Kalb County, 
Illinois, farmed until 1891. Then he became an uphol- 
sterer with the Flint (Mich.) Road Cart Company. 
Within ro years, he had advanced to vice-president and 
gencral manager of the company. He served as vice- 
president and general manager of the Buick Motor Com- 
pany (1910-1916) and as president of General Motors 
Corporation (1912-1916). In 1916, he founded the Nash 
Motors Company. 

Stanley, Francis E. (1849-1918) and Freelan O. (1849- 
1940), were twins born in Kingfield, Me. They produced 
photographic products, but sold their business to the 
Eastman Kodak Company and began making the fa- 
mous Stanley Steamer automobile. They produced their 
first car in 1897. 


Pistons and Rods 
Turn Crankshaft... 


Explosion in the cylinder drives 
piston and rod down like a 
boy's leg which is pushing 
down a bicycle pedal. 


cylinder 


piston 


crankshaft 
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White, Wolter C. (1876-1929), of Cleveland, manufac- 
tured trucks and buses. In the carly days of automobiles, 
he entered many races and hill-climbing contests. In 
1917, he served as chairman of a U.S. government com- 
mission in France that helped organize the repair and 
maintenance of military vehicles 

Willys, John North (1873-1935), was born in Canan- 
daigua, N.Y., where he opened a bicycle shop in 1890. 
He later organized the Elmira Arms Company and had 
a sales agency for the Pierce, Rambler, and Overland 
automobiles. In 1907, he bought the Overland plant in 
Indianapolis and two years later moved it to Toledo. He 
was president of the Willys-Overland Company. 

Winton, Alexander (1860-1932), was born in Grange- 
mouth, Scotland. He founded а bicycle company in 
Cleveland in 1890. Не built four automobiles in 1898 
and sold one of them. Winton entered many automobile 
races, and made the first automobile trip from Cleveland 
to New York City in 1897, covering the distance in 41 
hours and 27 minutes. 


Importance of the Automobile 


Almost every family in the United States depends on 
the automobile for transportation. About 77 of every 
100 Americans belong to families that have one or more 
automobiles. About 80,000,000 persons in the United 
States have driver's licenses. 

In Your Home Town, passenger cars, taxicabs, and 
buses carry you almost anywhere you want to go. Trucks 
often deliver the food you cat, the clothes you wear, the 
television set you buy, and the coal or oil that heats 
your home. Thousands of communities depend entirely 
upon automobiles for transportation. 

Police cars with two-way radios speed to the scene of 
a crime, an accident, or a disaster. Ambulances and fire 
trucks stand. ready at all times to meet emergencies. 
Garbage and sanitation trucks keep the city clean. 

Cities “exploded” with growing suburbs when auto- 
mobiles became plentiful in the United States. Families 
realized they no longer had to live crowded together in 
the shadow of factory smokestacks. They could live 
miles away from their jobs. Community shopping cen- 
ters with large parking lots were built in these suburbs 
so that people could shop easily without going to down- 
town sections of cities. 

In Traveling. Until 1900, Americans settled mostly 
along the transportation systems of rivers, canals, and 


Like bicycle pedals, some pistons and rods are going up 

while others are coming down. This up-and-down motion 

turns the crankshaft in the same way bicycle pedals turn a 
| bicycle sprocket wheel. 


Adapted Courtesy Plymouth Motor Corp. and General Motors Corp. 
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Water Fights 
Engine Heat... 


fan draws 
cir through 
radiator 
cooling 
water 


water jacket 
around 
cylinders 


Water flowing around the cylin- 
ders helps cool the heat of the 
engine, just as iced water in a 
tub cools bottles of soda pop. 


railroads. With the coming of the automobile, Ameri- 
cans began to fill up the in-between areas. Travelers 
were no longer limited to rail or water routes for long- 
distance trips. 

Good roads and dependable automobiles changed 
our ideas about recreation and vacations. In 1900, most 
resorts were located at the seashore or along the rail- 
roads. New resorts, and local, state, and national parks 
were established especially for people who travel in cars. 
About 80 of every 100 persons in the United States use 
automobiles for vacation travel. 

On the Farm. In the early days of automobiles, farm- 
ers bitterly objected to them. Cars frightened their 
horses, and farmers had to pay taxes for road improve- 
ments in their areas. But farmers learned that automo- 
biles could be useful to them. Automobiles made it easy 
to go to town for shopping or for church services, 
movies, or agricultural meetings. They could reach doc- 
tors or hospitals quickly, and receive mail faster. Farm 
children could travel in buses to better schools farther 
away from their homes. Farmers could cultivate their 
fields with tractors in less time and at lower cost than 
with horses. Today, nearly all poultry and eggs, and 
more than half the fruits and vegetables sold in the 
United States are brought to market by trucks. See 
Farm MacHINERY; TRACTOR. 

In Sports and Hobbies. Automobile racing is a popu- 
lar sport (see AUTOMOBILE RACING). Many men and 
boys build hot rods for a hobby. A hot rod is an old car 
that has been souped up, or rebuilt, for more power and 
speed (see Hor Rop). Hot-rodders often race their cars, 
but usually against time instead of against each other. 
They call these races drag races. Rebuilding an old 
automobile into a custom car of unusual design is another 
hobby. Such cars are usually “chopped,” or given low, 
streamlined bodies. 

Thousands of persons collect old automobiles. These 
cars may be valued from a few dollars to several thou- 
sand dollars. The Antique Automobile Club of America, 
the Horseless Carriage Club of America, and the 
Veteran Motor Car Club of America, are among the 

largest organizations for collectors of old cars. — 


794 


Oil Fights 
Engine Wear... 


burning 


piston and 
cylinder wall 


pin and 
connecting rod 


rod and 
crankshaft 


Oil between the moving parts 
of the engine lets them rub 
against each other freely, just 
as oiling roller skates lets them 
roll easily. 


Crankshaft Turns Rear Wheels... 


The clutch is like a drawbridge. 
№ disconnects or connects the 
crankshaft and the transmission. 


crankshaft N~ 
turning 


clutch and 
shaft not 


turning clutch 


and shaft turning 


The transmission carries power from the crank- 
shaft to the drive shaft. Gears in the trans- 
mission can make the drive shaft turn slower 
than the crankshaft, or in the opposite direction. 


transmission 


LOW GEAR 
for starting and 
extra power 


SECOND GEAR 
for some 
extra power 


HIGH GEAR 
for normal 
driving 


REVERSE 
for going 
backward 


Drive shaft and wheels turn in opposite direction from crankshaft. 


Some hobbyists build models of old-time automobiles 
or of futuristic cars of their own design. The automobile 
model-building contests of the Fisher Body Craftsman's 
Guild encourage many thousands of boys to design 
miniature automobiles (see AUTOMOBILE Mopet). Vari- 
ous local newspapers and the Chevrolet Motor Division 
of Genera! Motors Corporation sponsor the annual Soap 
Box Derby (see Soap Box DERBY). 

In Language. The first automobiles were called by 
many different names, including horseless carriages, 
motor-wagons, motorcycles, and motocycles. The word auto- 
mobile came into common use in the United States in 
the early 1900’s. The automobile has been the source 
of тапу other colorful words. Flivver, tin Lizzie, jalopy, 
and junk heap have frequently been used to describe old 
cars. Driving for fun is called joyriding. A hit-and-run 
driver is one who does not stop after he hits another car 
or a person. 

Many automobile terms used in the United States 
differ from the ones used in Great Britain. Following 
are some American words with their English equivalents 
in parentheses: automobile (motorcar), battery (accumu- 
lator), detour (road diversion), fender (mudguard), gaso- 
line (petrol), hood (bonnet), muffler (silencer), sedan (sa- 
loon car), top (hood), windshield (windscreen). 

Many popular songs have been written about auto- 
mobiles, One of the most famous is “In My Merry Olds- 
mobile" by Gus Edwards and Vincent Bryan. 


Parts of an Automobile 


An automobile has about 15,000 separate parts. Each 
part helps make the car safe, comfortable, and useful. 
The Engine provides the power that turns the wheels. 
It does this by burning fuel inside its cylinders. The ex- 
panding hot gases from the fuel drive pistons and con- 
necting rods up and down. These pistons and rods turn 


Pistons and rods, crankshaft, clutch, 
transmission, and drive shaft work 
together like a brace and bit to carry 
power to the rear wheels. 


piston, rod, 
and 
crankshaft 
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the crankshaft. Most passenger cars use gasoline for fuel 
But many trucks, buses, and tractors, and some auto- 
mobiles, burn diesel oil or other petroleum products. 
Engineers are experimenting with other engines and 
fuels. Some trucks use gas-turbine engines, and gas tur- 
bines are being tested for use in automobiles (see Tur- 
BINE [Gas Turbines|). The free-piston engine may some- 
day be used in automobiles. See DIESEL ENGINE; FREE- 
Piston ENGINE; GASOLINE ENGINE; PISTON. 

From the Engine to the Rear Wheels. A series of parts 
called the power train carries the power from the turning 
crankshaft to the rear wheels. These parts in order are the 
(1) clutch, (2) transmission, (3) drive shaft, (4) differen- 
tial gears, and (5) rear axles. 

The clutch is the device that connects the engine to the 
power train. A friction clutch has metal plates that are 
held apart when the driver pushes down the clutch 
pedal while shifting gears. When the driver takes his 
foot off the pedal, springs force the plates together. In 
fluid clutches, whirling oil carries the power from the 
engine to the transmission. 

The power travels from the clutch to the transmission, 
a box that contains gears of different sizes. In some cars, 
the driver selects the proper gear by moving a lever 
called a gear shift. He uses low gear to start the car, 
second gear to gain speed, high gear for cruising, and reverse 
gear for backing up. Cars with automatic transmissions 
save the driver the work of changing gears in forward 
speeds. See TRANSMISSION. 

From the transmission, the power travels back 
through the drive shaft or propeller shaft. A universal 
joint, or flexible coupling, is attached to the forward end 
of the drive shaft. The universal joint enables the trans- 
mission to be rigidly mounted at a higher level than 


The rear-axle gears are like an egg 
beater. They change the direction of 
power from the drive shaft and carry 
it to the rear wheels. 


The differential gears work in the 
same way as soldiers marching 
around a corner. They let one wheel 
go faster than the other when the car 
turns a corner. 


Steering Wheel Guides 
Front Wheels... 


Turning the steering wheel is like guiding a 


the rear axle. The rear axle moves up and down as the 
automobile goes over bumps. Some automobiles have 
been designed to put the transmission in the rear. This 
eliminates the hump that extends down the center of 
the floor from front to rear in most cars. It also im- 
proves the automobile's balance. 

At the rear of the drive shaft are the gears of the final 
drive. They enable the engine's power to go out through 
the rear axles to the wheels. The gears also increase the 
power applied to the rear wheels. While the drive shaft 
turns from three to five times, the axles turn only once. 
When the automobile goes around a corner, differential 
gears between the two rear axles make it possible for one 
rear wheel to turn faster than the other. See DirFEREN- 
TIAL; GEAR. 

Some cars and trucks have four-wheel drive, in which 
power is transmitted to all the wheels. Some European 
cars have a front-wheel drive only. 

The Cooling System. When fuel burns in an engine 
cylinder, it creates a heat greater than 4,000? F., enough 
to melt the metal around it. Most automobile engines 
are water-cooled. They have passages around the cyl- 
inders that form a water jacket. A pump forces water from 
the radiator through the water jacket. The water ab- 
sorbs heat from the cylinders and carries it back to the 
radiator. In the radiator, the water goes through small 
tubes and is cooled by air drawn in by a fan at the front 
of the engine. During cold weather, antifreeze added to 
the water in the cooling system prevents freezing (see 
ANTIFREEZE). 

Some automobiles have air-cooled engines. These en- 
gines are cooled only by air that is circulated around 
the cylinders by a fan. They are usually small, low- 
horsepower engines. 

The Lubrication System. Several quarts of oil, stored 
in the crankcase of the engine, lubricate the moving parts 
(sce LUBRICANT). A pump sends the oil through pipes 
to the engine’s main bearings (see BEARING). The mov- 
ing parts of the engine also splash oil, which forms a 

mist that oils the surfaces of the pistons, cylinders, and 
other parts of the engine. Heavier oils are used to pre- 
vent friction heat in the transmission and the differential, 

The Electrical System operates the starter, makes 
sparks to set fire to the fuel, provides electricity for the 
lights, operates the dashboard instruments, and runs the 
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sled. It twists the steering shaft, causing the tie 
rods to turn the front wheels to right or left. 


Power steering adds a hydraulic unit to the 
steering system. When the driver turns the 
steering wheel, hydraulic power takes over 
the heavy work of turning the steering shaft, 


Brakes Stop 
Four Wheels... 


Stepping on the brake pedal 
forces hydraulic fluid through 
the brake lines to press brake 
shoes against the wheels. 


Hydraulic brakes are like squeezing a rub- 
ber glove filled with water. An equal pres- 
sure is sent to all parts of the brake system. 


radio and other accessories. ‘The storage battery p ur 
the storehouse for the car's electrical power. See ВА 
TERY; IGNITION (Battery Ignition); STARTER. | 
Every automobile has a generator to maint No 
electricity supply at an even level (see ELECTRIC EA 
ERATOR). Most states require cars to have clectric ex 
signal indicators. A fourlamp headlight system 58. 
placed the two-lamp system on many cars in р. 
Four lamps provide better visibility and prevent 8 
from blinding oncoming motorists. | through 
The Fuel System. The fuel pump draws fuel t "The 
a copper tube from a tank in the rear of the C6 This 
pump filters the fuel and sends it to the carburetor. each 
device mixes the fuel with air and forces it GASoUNÉ 
cylinder, where it is ignited (see CARBURETOR; OA 


ain the 


ExcıxE [Parts of a Gasoline Engine]). Another method 
of feeding fuel into the cylinders is by fuel injection. Fuel 
injection does not use a carburetor (see FUEL INJECTION). 

The Steering System. The steering wheel and steering 
shaj! turn a series of gears and levers. These change the 
turning motion of the steering wheel into a back-and- 
forth motion. Tie rods and spindles exert this back-and- 
forth motion on the two front wheels, and push them 
to the left or right. Some cars have hydraulic power 
йе пө to make turning easier. See HYDRAULICS. 

The Body and Frame. Most automobile bodies are 
bolted to a steel frame. The frame consists of two 
lengthwise steel rails, braced at the front and rear. Or, 
it may have two other rails that form an X between the 
lengthwise rails. 

\ newer type of construction, called unit construction, 
uses a steel body with a heavy steel floor and steel rein- 
forcements, all welded together as one unit. This type 
of body does not need a separate frame. 

Some automobiles have been made with bodies of 
fiber glass, a light, tough material that does not dent 
easily. See FIBER Grass. 

The Suspension System. Springs and shock absorbers, 
placed between the wheels and the frame, protect the 
body and mechanical parts from road shock. 

In most cars, the rear wheels and axles are connected 
to the automobile frame, which is affected by their up- 
and-down movement. Coil springs are usually used on 
front wheels and leaf springs on rear wheels, although 
some cars use coil springs on all four wheels. Another 
method of absorbing road shock uses torsion bars. These 
resemble coil springs that have been straightened out 
into rods. They absorb road shocks by a twisting mo- 
tion when the car travels over bumps. Air suspension 
eliminates metal springs entirely. In this system, air 
springs absorb shock at each wheel. Air springs are rub- 
ber bellows that expand and contract as air from a cen- 
tral tank goes in or out. The front wheels are not sus- 
pended on a solid axle. They move up and down over 
bumps independently. Front-wheel suspensions vary. 
Some automobiles have the front wheels suspended by 
coil springs, some by a torsion bar, and others by air 
suspension. 

The Wheels. In the early days of the automobile in- 
dustry, manufacturers made car wheels with wooden 
rims and spokes. Later, wire wheels with wooden or steel 
rims came into fashion. But, for many years, most 
wheels have been made of steel discs. 

The Brakes. Early automobiles had brakes only on 
the rear wheels. Cars today have brakes on all four 
wheels. Drum brakes use curved strips of metal called 
shoes that press against round brake drums on each wheel 
when the driver pushes the brake pedal. Most brakes 
operate by hydraulic pressure. When the driver steps 
on the brake pedal, the master cylinder sends brake fluid 
to a separate cylinder at each wheel. The fluid from the 
wheel cylinders presses against the shoes. Power brakes 
use power from the engine to force the fluid to the cyl- 
inders when the driver presses the brake pedal. Power 
brakes make stopping the car much easier. Disc brakes 
apply friction against the side or edges of a flat disc that 
is attached to the wheel. See BRAKE. 

Tires. Scientists have developed synthetic rubber that 
makes better tires than natural rubber does. Manu- 
facturers reinforce tires with rayon and nylon. Special 
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snow tires with thick treads make winter driving casier. 
Blowout-safe tires have two air chambers and valves that 
reduce the hazard of blowouts. See Tire 

Accessories. Manufacturers add many devices to 
automobiles for the safety and comfort of the passen- 
gers. Shatterproof glass and padded instrument panels reduce 
the danger of injury in case of collision, Windshield 
wipers, rear-view mirrors, defrosters, and sun visors help the 
driver see where he is going. Bumpers protect the car by 
keeping other objects away from its body. Sealed-beam 
headlights, standard for all cars, keep headlight reflectors 
clean and bright. The light dimmer switch aims the light 
toward the ground to prevent blinding oncoming 
motorists, Other accessories available include seat belts, 
air conditioning, and radio telephones. 


Building an Automobile 


Research and Testing. Тһе automobile industry 
spends millions of dollars each year to find ways to 
make better cars. More than 200 laboratories conduct 
this research, They employ thousands of chemists, phys- 
icists, engineers, and metallurgists (experts in metals). 

Testing accounts for at least half the work in an auto- 
motive engineering laboratory. For example, a testing 
machine may open and shut a car door thousands of 
times to make sure the latch can stand the wear of nor- 
mal use. An engine part may be kept working continu- 
ously for weeks to be sure it will operate properly. 

Manufacturers maintain test tracks where drivers run 
newly designed cars over roads as rough as any they will 
ever be used on. A “mechanical man" with about the 
same weight and shape as the average person rides in 
some cars. It carries instruments that measure the jar 
and rattle of a car as it goes over rough roads. It also 
tests the springs, shock absorbers, and scat cushions. 

Design. Automobile companies generally bring out 
new models each year. They do this partly to make the 
cars look more attractive and increase sales. But each 
new model includes new engineering developments. 

It takes manufacturers months or even years to get 
a new model ready to be placed in dealers’ showrooms. 
First, designers make sketches of possible new designs. 
Then they make small clay models, one fourth the 
actual size. Finally, they carve full-scale models from 
hardwood, usually mahogany. Company executives 
then decide which models they prefer. Designing and 
modifying continues until the model is satisfactory. 
Small-scale models and blueprints must be made to 
guide factory production. Full-scale plastic models of 
subassemblies help reveal mistakes before production. 

Raw Materials. About four tenths of all the sheet steel 
made in the United States is bought by the automobile 
industry. Automakers also use more than six tenths of 
the natural and synthetic rubber, three fourths of the 
plate glass, and four tenths of the lead. These and many 
other raw materials come from throughout the United 
States and from many other countries. The industry 
also uses many special materials, including animal 
hides for upholstery, lumber for crating, and wool for 
upholstery and carpets. Manufacturers buy large 
amounts of sugar cane for insulating material; corn 
products for starches, alcohols, and glues; textile fibers 
for making tires; and plastics for many small parts. 
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The Frame and Front Suspension 


Installing the Windows 
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Assembling the Rear Suspension Installing the Engine Attaching the Wheels 


^ EST S General Motors 
Attaching the Front-End Unit Testing the Lights 


The Birth of an Automobile takes place when molten steel pours from a 
furnace. The automobile industry uses about a fifth of the nation's steel, 


Manufacturing the Parts. Production experts must 
decide whether to make or buy every part that goes into 
an automobile. Often producers can buy the part more 
cheaply from an outside firm than they can make it 
themselves. Most automobile manufacturers make 
about half the parts they use. 

The entire automobile industry uses mass-production 
methods. One company estimates that in 1908 a highly 
skilled worker took eight hours to shape the top half of 
a gasoline tank. Today, a machine operated by three 
men makes the same part in 20 seconds. 

In spite of the increased use of automatic machinery, 
however, the number of man-hours of labor required to 
make an automobile today is the same as 20 years ago. 
The increased productivity goes into bigger, safer, and 
more comfortable automobiles. 

Assembling. A typical chassis assembly line begins at 
one end of a huge room where a bare frame is mounted 
оп a conveyer. The frame moves along slowly, with 
men working at it on each side. First, the rear axle and 
front suspension arrive by overhead conveyer, and 
workers join them to the frame. Next come the engine, 
the transmission shaft and housing, the gasoline tank, 
and the radiator. The chassis is now complete. Bodies, 
equipped with upholstery and doors on a separate body 
assembly line, swing down from an overhead conveyer, 
and workers fasten them to the chassis. Besides the main 
assembly line, automobile plants have many subassembly 
lines where workers put together engines, wheels, up- 
holstered Seats, and other parts. The subassembly lines 
feed into the main assembly line. Still other conveyer 
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Metal for Cars. The American 
automobile industry uses enough 
steel each year to make 175 Em- 
pire State buildings. It uses enough 
Copper wire to stretch three times 
around the world 
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lines bring smaller parts. A bare frame becomes а fin- 
ished car in about an hour. Workmen fill the automo- 
bile with oil, gasoline, and water, and test the lights. 
Then it is driven away under its own power. 
The Automobile Industry 
Factories in the United States produce more than 


60 of every 100 motor vehicles manufactured in the 
world. Other leading producers include Great Britain, 
West Germany, France, Canada, Italy, Russia, Aus- 
tralia, Sweden, and East Germany. 

In the United States, automobile manufacturing has 
grown in less than 75 years to be one of the largest 1n- 
dustries in the world. It uses vast amounts of raw ma- 
terials and employs hundreds of thousands of workers. 
The automobile has also created billions of dollars 
worth of related businesses such as service stations, 
parking lots, motels, and drive-in theaters. 

In 1900, about 3,000 persons worked in the automo- 
bile-manufacturing industry. By 1960, more than 800,- 
000 persons were building automobiles or their parts. 
They made between five and six million passenger cars 
and more than a million buses and trucks a year. The 
automobile has created jobs for more than 11,000,000 
persons in the United States, or about one of every six 
employed persons. 

The automobile industry also accounts for about one 
of every six businesses and one of every six patents pu 
in the United States. More than 700,000 businesses О 
many kinds are associated with this bustling industry 
These include more than 2,000 manufacturers of ve- 


Raw Materials for Car 
come from more than 50 coun 
tries. Making cors consume 
enough wool each year to have 
made three uniforms for ead 
U.S. soldier in World War Il 


General Motors 


Solid Comfort is provided by these upholstered car seats rolling down 


а conveyer belt at an automobile factory. Here, workers sew on buttons. 


hicles and parts, over 41,000 franchised new-car dealers, 
and more than 20,000 nonfranchised used-car dealers. 
About 20 labor unions have contracts with automotive 
manufacturers. 

By 1960, more than 14,000,000 Americans a year 
bought new or used cars. About $15,500,000,000 in 
credit was extended annually to auto buyers who made 
time payments. Motorists paid over $4,500,000,000 a 
ycar for automobile insurance. Businesses which de- 
pend on the automobile include more than 181,000 
gasoline service stations, over 79,000 auto-repair shops, 
and more than 38,000 drive-in-theaters, automobile 
race tracks, motels, tourist courts, and trailer parks. See 
Drive-In THEATER; MOTEL. 

In Canada, automobile production grew to be the 
third largest industry by the 1950's. The Canadian auto- 
mobile industry employs about 55,000 persons. Its fac- 
tories produce more than 400,000 motor vehicles and 
export about 20,000 each year. Most automobile com- 
panies in Canada are owned by companies in the 
United States. Oshawa, Oakville, and Windsor, Ont., 
rank as the major car-manufacturing centers. The 
major producers include General Motors of Canada, 
Ltd.; Ford Motor Company of Canada, Ltd.; Chrysler 
Corporation of Canada, Ltd.; and the Canadian Car 
Company, Ltd. 

In Other Countries. Cars are made by many com- 
panies in other countries, particularly in Europe. Thou- 
sands of these cars are shipped to the United States and 
Canada. Some of them, such as the luxurious Rolls 
Royce, are highly expensive, but most are small, eco- 


Cotton by the Ton is used in making cars, U.S. 
auto makers consume enough cotton yearly to make 
20 dresses for every girl and woman in the country. 


Glass by the Mile is consumed in making cars in the 
United States. Car windows use about three fourths 
of the plate glass manufactured in the U.S. 


LEADING AUTOMOBILE-MANUFACTURING STATES 
AND CANADIAN PROVINCES 
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Michigan. ..... . 1,733,000 cars 


California. . ...... 530,000 cars 


Missouri. ........ 450,000 cars Se ap te aw 


New Јегѕеу.... . + 389,000 cars > ч» e, m 


Wisconsin. ...... + 354,000 cars Oe e > я 


Ontario. ......... 329,000 cars e че че = 


Georgia......... 303,000 cars =» ч» =» 
New York....... 225,000 cars =» ча» + 
Indiana......... 194,000 cars -— ~a 
Texas. ......... 167,000 cars ч» е 


Each symbol mw stands for 100,000 automobiles manufactured 
each year. 


Based on a 4-year average of government statistics. 
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LEADING AUTOMOBILE-MANUFACTURING COUNTRIES 


Ld وھ مھ‎ че 
r وھ جه‎ > = 
و‎ Se و‎ чел» ee 
o Se چک‎ Se مک‎ 
o ج وھ مھ چ‎ 
bad مھ پک چک‎ 
United States... . 6,352,000 cars کک‎ «Hp ڪھ کی‎ ска 
وھ وھ وھ پک ج‎ 
مک مک وھ چک و‎ 
o مھ چک وھ پک‎ 
o وھ پک‎ че» че» 
o و وک وھ چک‎ 
و‎ че» و‎ че 
Great Britain. . ...809,000 cars tad = T f 
Germany (West). ..758,000 cars sed = rd Жы. 
Ргапсе..........591,000 cars еы а ргы 
M 
Canada..... ...,329,000 cars o o ee ч 
Waly. ...........253,000 cars m m че 


Russia. ..........104,000 cars me 
Аузтайа......... .72,000 cars ~ 
Sweden.......... .38,000 cars ~ 


Germany (East)... .. 26,000 cars = 


Each symbol «x stands for 100,000 automobiles manufactured 
each year. 


Based on a 4-year average of government statistics. 


Е وی‎ еу. 
nomical automobiles. They appeal to the American 
motorist because many of them cost several hundred 
dollars less than most American cars. They also offer 
great savings in gasoline, because most of them have no 
more than four cylinders. Manufacturers design many 
of these cars to travel more than 40 miles on a gallon of 
gasoline, which costs much more in Europe than it does 
in the United States or Canada. The majority of cars 
made outside North America have engines ranging from 
only 30 to 100 horsepower, because the governments 
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tax automobiles heavily on the basis of hı rsepower, As 
a result, many cars made in other countries are much 
smaller than those built in the United States or Canada, 
and generally have room for only four persons. 


Career Opportunities 


In Manufacturing. Men in the automobile industry 
who work on automatic machines, on th assembly line 
or subassemblies, or on presses that perform а few ор- 
erations on one part, do not need muc! training. They 
earn better-than-average wages for factory work, Other 
factory workers may gradually acquire great skill in 
their work and receive better pay. 

Skilled workmen, including machinists, pattern 
makers, and tool and die makers, may песа from four to 
six years of apprenticeship, as well as training in mathe- 
matics, blueprint reading, and mechanical drawing. 
Experts in these trades receive good pay, do interesting 
work, and can almost always find a job. Many auto- 
mobile manufacturers have schools in their factories to 
train employees in the more skilled traces. They also 
employ apprentices who earn low wages while they 
learn a trade. Boys interested in these ficlds should take 
high-school courses in shopwork and mathematics. 

For the college-trained man, the automobile industry 
offers many interesting careers. Manufacturers need 
metallurgists, chemists, physicists, and engineers. They 
also employ artists, lawyers, economists, writers, and 
even teachers and doctors. 

In Sales. Many jobs are open for salesmen of both 
new and used automobiles. Jobber salesmen represent 
wholesale houses, and call on automobile dealers and 
garages to sell parts made by several manufacturers. 
Other salesmen call on automobile manufacturers to 
sell them products made by companies related to the 
auto industry. Training as a mechanic or engineer is 
useful for many salesmen in the automobile field. 

In Servicing Cars. Interesting, well-paid jobs are 
available in the field of automobile service and repair. 
To prepare for these jobs, a young man can probably 
obtain good mechanical training in an automobile 
garage in his home town. Here are a few jobs that such 
training may open to him. A specialty mechanic has skill 
at one kind of automotive repair, such as repairing car- 
buretors or brakes. A shop foreman schedules all work as 
it comes into the auto-repair shop. He also is respon- 
sible for the quality of work done by the mechanics. А 
parts manager orders, stocks, and sells automobile parts. 
A factory service instructor works for an automobile manu- 
facturer and trains dealers’ employees. 


Interesting Places to Visit 


A number of museums throughout the United States 
display large collections of antique automobiles. The 
exhibit at the Smithsonian Institution in Washington; 
D.C., includes the first car built by the Duryea brothers. 
Greenfield Village in Dearborn, Mich., has a large col- 
lection of early Fords and other early automobiles. The 
Museum of Science and Industry in Chicago also has 
an extensive collection of old cars. : 

Other well-known automotive exhibits include the 
James Melton collection in Hypoluxo, Fla.; the Long 
Island Automotive Museum in Southampton, N. Ы 
the Veteran Motor Car Club of America at Brookline, 
Mass.; the Goyette Museum in Peterborough, NH 


the Murchio Museum at Greenwood Lake, N.Y.; and 
the ‘Thompson Products Museum in Cleveland. Some 
of ihe automobile companies conduct public tours 
through their plants. 


Critically reviewed by Curtsty BORTH ава J. Ралхк Duryea. 
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AUTOMOBILE INDUSTRY 


Allied Industrial Workers of Ford Motor Company 
\merica, International General Motors Corporation 
Union United Automobile 

Chrysler Corporation Workers 


AUTOMOBILE PARTS AND DEVICES 


Battery Gasoline Engine Starter 

Brake Gear Steam Engine 
Carburetor Ignition Supercharger 
Diesel Engine Muffler Tire f, 
Differential Piston Torsion Bar 
Electric Generator Radiator Suspension 
Tıve-Piston Engine Shock Absorber Transmission 
Fuel Injection Speedometer Turbine 


KıNps or Motor VEHICLES 


Ambulance Hot Rod Tank Destroyer 
Armored Car Jeep Taxicab 
Bookmobile Motorcycle Tractor 
Bulldozer Snowplow Truck and 
Bus Tank, Military Trucking 
Farm Machinery 
UNCLASSIFIED 

Automobile Gasoline Road Map 

Association, Held, John Jr. Roads and Highways 

American (picture) Streamlining 
Automobile Driving Horsepower Street 
Conveyer Belt Hydraulics Superhighway 
Drive-in Theater Motel Trailer 
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I. How the Automobile Developed 
|. Famous Men in the Automobile Industry 
Ill. Importance of the Automobile 
A. In YourHome Town Р. 
B. In Traveling Е, 
C. On the Farm 
IV. Parts of ап Automobile 
A. The Engine 
B. From the Engine to 
the Rear Wheels 
C. The Cooling System 
D. The Lubrication 


In Sports and Hobbies 
In Language 


The Fuel System 

. The Steering System 

. The Body and Frame 
The Suspension System 
The Wheels 
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System . The Brakes 
E. The Electrical Tires — 
System . Accessories 


V. Building an Automobile 

A. Research and 
Testing 

B. Design 
C. Raw Materials 

VI. The Automobile Industry 
A. In the United States 
B. In Canada 


D. Manufacturing the 
Parts 
E. Assembling 


C. In Other Countries 


AUTOMOBILE ASSOCIATION, AMERICAN 


VII. Career Opportunities 
Vill. Interesting Places to Visit 


Questions 


What kind of engines did the first automobiles have? 

Why can the invention of the automobile not be attrib- 
uted to one man? 

How has the automobile changed ideas about recrea- 
tion and vacations? 

What was the “taxicab army,” and how did it alter the 
course of World War I? 

What was the Red Flag Law, and how did it discour- 
age English automobile inventors? 

About how many separate parts does a modern auto- 
mobile have? 

What is the average life of an automobile? 

What is a sports car? A limousine? 

How do differential gears help a car turn a corner? 

How has the automobile influenced the development of 
many industries other than car manufacturing? 


Books for Young Readers 


Bem, JERROLD. Twelve O'Clock Whistle. Morrow, 1946. 
Mitch visits the automobile factory where his father 
works, and sees how cars are made. 

Benpick, JEANNE. The First Book of Automobiles. Watts, 
1955. 

Cooke, Davin C. How Automobiles Are Made. Dodd, 1957, 

Janeway, ELIZABETH Н. The Early Days of Automobiles. 
Random House, 1956. 

Lent, Henry B. О.К, for Drive-Away: How Automobiles 
Are Built. Macmillan, 1951. 

SUTTON, FELIX. The Big Book of Cars. Grosset, 1954. 

Topp, Rutuven. Trucks, Tractors and Trailers. Putnam, 
1954. Forty scale drawings illustrate this book. 


Books for Older Readers 


ALLEN, WILLARD А. Know Your Car. American Technical 
Society, 1960. 

Automobile Year. This annual has many illustrations and 
includes information about the automotive events of 
the year and other new developments. 

Borcrson, GRIFFITH, and JApERQUIST, EUGENE. Sports 
and Classic Cars. Prentice-Hall, 1955. 

CLYMER, JOSEPH Е. Treasury of Early American Automo- 
biles, 1877-1925. McGraw, 1950. Treasury of Foreign 
Cars, Old and New. McGraw, 1957. 

Crouse, Wittiam Н. Automotive Engines: Construction, 
Operation and Maintenance. 2nd ed. McGraw, 1959. 

Hatsey, MaxwELL М. Skillful Driving: How to Master the 
200 Most Crucial Situations of Modern Traffic. Doubleday, 
1959. 

New York UNIVERSITY. Division OF GENERAL. EDUCA- 
TION. CENTER FOR SAFETY EDUCATION. Man and the 
Motor Car. 6th ed. Prentice-Hall, 1959. This standard 
text describes how to drive cars with standard shifts 
and with automatic transmissions. 

Товоірт, BILL, and Purvis, Jup., eds. Motor Services 
Automotive Encyclopedia. 3rd ed. Goodheart, 1958. 

STERN, PHILIP VAN Doren. A Pictorial History of the Auto- 
mobile as Seen in the Motor Magazine, 1903-1953. Viking, 
1953. 


AUTOMOBILE ASSOCIATION, AMERICAN (AAA,) 
is an organization of about 7,000,000 motorists of the 
United States. AAA clubs provide insurance, bonding, 
routing, and emergency repair service for their mem- 
bers, and work for better highways and improved motor- 
ing conditions. AAA’s nationwide emergency service 
makes it possible for members to get help almost any- 
where in the United States at any time. The Association 
was founded in 1902. AAA headquarters are located at 
1712 С Street N.W., Washington, D.C. Merrrrr L. Sri 
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AUTOMOBILE DRIVING is onc of the most important 
skills a person can learn. Driving an automobile can 
be fun. It can also be dangerous. The driver of an 
automobile controls engine power that may equal the 
power of 350 horses. The driver has great responsibility 
because, unlike a horse, a car cannot guide itself. The 
dangers of automobile driving show up in the fact that 
cach year traffic accidents kill nearly 40,000 Americans 
and injure more than 1,000,000. These accidents dam- 
age over $2,000,000,000 worth of property and cause 
untold suffering and heartbreak. Many automobile 
accidents would not happen if drivers were properly 
trained and observed the rules of good driving. 


Driver Education 


A beginning driver needs a good teacher. More than 
2,000,000 young people reach legal driving age each 
year in the United States. Friends and relatives teach 
many of them how to drive. These friends and relatives 
may be safe drivers, but they may not be good teachers. 
Amateur teachers can unknowingly teach bad driving 
habits. Professional driving teachers can help a beginner 
learn skill and timing in driving, and the correct driving 
habits and attitudes. Drivers taught by professionals 
have less than half as many accidents as other motorists. 


Driving on Automobile 
safely skill,” exper 
ence, c рег troining 
Training vices ‘thal een 
equipped jus! like automobiles, 
students le e proper ways 
to react driving sity 
ations fi the screen 


National Safety Council 


In the United States, almost half high schools 
and some junior high schools, off 
that include behind-the-wheel instr ‹ 
these schools have driver-educatio: 
students in off-school hours. Professional dri 
and some automobile clubs and other local groups also 
offer driving courses. In such cou: the 
usually does his practice driving in a dual-control car 
These cars have two sets of driving 
the student and one for the teacher. 1 arrangement 
enables the teacher to give the stud: ı¢ feel of safe, 
smooth driving. It also helps preve ccidents while 
the student is operating the car. Even some grade 
schools provide driving instruction. ! hildren learn 
good driving habits by operating toy ciis. Some school 
systems in Canada have driver-educa 
driver-education courses are not аз c 
as in the United States. 

Several states require high-school 
plete classroom driving courses bei: 
graduated. In most school systems, such course 
optional. In some states, a student ! complete a 
high-school driving course in order to obtain a driver's 
license before he reaches 18 years of age. Some insurance 
companies charge less for automobile insurance covering 


ng courses 
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The Lamp— Standard Oil Co. of N.J. 


Good Driving Habits ore 
taught to these youngsters n 
a New York school. The habits 
they learn on this junior-sized 
driving course will help make 
them safe drivers when they 
are old enough to drive full- 
sized cars. In this program, 
pupils act as drivers, Pe! а 
trians, and ройсетеп who give 
tickets to those who break the 
law. The teacher acts 95 a 
judge in a “trial” where the 
class votes whether each x^ 
dent is guilty or not guilty 0! 
breaking a traffic law. 


xe dien ee 


young people who have completed high-school driving 
courses than for those who have not. 


What Is a Good Driver? 


A good driver knows what he can not do with an auto- 
mobile, as well as what he can do. He keeps his car in 
perfect condition at all times. The good driver has 
alertness, skill, timing, and good driving habits. He 
knows that his attitudes, physical condition, and driving 
abilities affect his own safety and the lives of others. 
The good driver must also be a good sport. Sportsman- 
ship, or courtesy toward other drivers, can do much to 
prevent traffic accidents. 

Skill and Timing. A good driver handles his car so 
smoothly in heavy traffic that an empty milk bottle 
standing on the floor of the car will not be upset. He 
starts smoothly. He avoids sudden swerves. He turns 
corners without throwing his passengers sideways. А 
good driver knows he cannot "stop on a dime" or 
control traffic with his horn. 

The Right Habits. A good driver makes every correct 
driving motion become a habit. The driver who always 
signals when stopping or turning, soon signals without 
having to think about it. A driver who dims his lights 
when meeting or following another car at night soon 
does not have to think about doing it. A good driver 
drives more slowly after sunset and in bad weather. 
He obeys all traffic regulations. He stops at stop signs 
even though no other cars are in sight. 

Attitudes. A good driver shows the same courtesy 
to other drivers that he would like them to show him. 
For example, he does not weave back and forth from 
lane to lane, because this confuses other drivers and 
causes accidents. A good motorist protects the lives of 


By the time the driver 
can apply the brakes, the 
car has traveled this far 


Driver is here 
when he first sees 
child in street 


TRAFFIC SIGNS AND SIGNALS 


other drivers as well as his own. He drives defensively 
That is, he does not assume that a car coming down a 
side road will stop before entering the highway. The 
good driver is especially sportsmanlike and courteous 
toward less skillful or less polite drivers. 

Physical Condition. А motorist cannot drive safely 
when tired, angry, or worried. Good drivers know that 
alcohol and certain drugs affect their timing, eyesight, 
and judgment. They also realize the limitations of 
thcir bodies and know, for example, that even persons 
with the best vision cannot see so well at night as they 
can in daylight. 

Driving a Car 


Every driver must be able to start, steer, stop, back, 
turn, and park his car. In addition, he must know 
how friction, gravity, centrifugal force, and other forces 
affect driving. Real driving skill lies in using all this 
knowledge to share the road intelligently with others. 
This includes staying in the proper lane, following cars 
at a safe distance, keeping pace with the traffic flow, 
knowing when and how to pass cars, and recognizing 
possible trouble ahead. 

Starting. Allow a few minutes for the engine to 
warm up after starting it. Meanwhile, glance over the 
dashboard gauges to make sure everything is operating 
properly. Put the car in gear and get ready to move. 
Some cars have hand-operated gearshifts. Others have 
automatic transmissions (see TRANSMISSION). If you are 
parked by a curb, check the traffic behind you and 
wait until all cars have passed. Then signal with your 
arm held straight out the window. Pull out slowly and 
carefully. If parked at an angle to the curb, pay special 
attention to passing traffic and back out carefully. 


BRAKING DISTANCES AT DIFFERENT SPEEDS 


Cor travels this far before it stops 


242.5 feet total 


50 miles 


40 miles 
per hour ~ 


30 А 
per hour 


20 miles 
per hour 


— ooo 164 feet to 
E 105 к= == 

These braking distances are for dry pavement, 
کے‎ 22 З@ БӨ 52 feet total 


with good brakes. With slippery roads or worn 
brakes, the car would travel much farther. 
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AUTOMOGAE DRIVING регио 001 
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FAMOUS LAST WORDS... 


". . . Don't worry, he'll stop. I've *. . . The road looks clear. lets 
got the right of way." poss him." 


He won't dim his lights. I'll be 
dorned if ГИ dim mine." 
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Traffic drives on the right side of the road in mon 
countries, But in Great Britain and a few other places, 
И moves on the left side of the road. In the United 
States, the right-hand custom was started by the drivers 
of the wagons that carried pioneers westward. 


Traffic Lows. 


Traffic Laws are designed to protect lives and prop- 
erty. Every state, city, and town has traffic police 


enforce the laws. 

All states and Canadian provinces require motor 
сетне plates. 

To obtain a license in most sates and provinces, а 


5 


wehicles to be registered and to have 


traffic laws. The legal driving age ranges from 14 in 
some states to 21 in British Columbia. Some states and 


licensed driver, or only during daylight hours. 
Every state has its own laws on speed, hand signals, 


FAMOUS LAST WORDS... 
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BE SURE OF YOUR CAR 


Windshield wipers quit 


lubrication 
horn 


cooling 
system 


Lights faulty 


reduce this distance to about one car-length for cach 
10 miles an hour of speed. 

Motorists tire sooner on superhighways than on ordi- 
nary roads. They may even fall into a sort of trance, 
because they do not have the normal distractions of 
stopping and starting. The monotony of superhighway 
driving can be relieved by stopping frequently to relax. 

At Night, drive slowly until your eyes become ac- 
customed to the darkness, especially after leaving a 
brightly lighted place. Slow down when other cars 
come toward you. Avoid looking directly at their head- 
lights. Try watching the edge of the road on your 
side. Always dim your lights when approaching or 
driving behind another car. Never drive so fast that you 
cannot stop within the distance you can see ahead. 
For example, if your headlights light up the road for 
350 feet, your speed should not exceed 50 to 55 miles 
an hour. On rainy nights, a driver must be especially 
alert to spot traffic lights in the maze of bright neon 
signs and their reflections on wet pavement. 

In Bad Weather, the skilled motorist drives slowly. 
He knows that rain, snow, and fog reduce his visibility 
and make it harder to stop quickly. On slippery roads, 
drive at an even pace with no sudden shifts of speed, 
gears, or direction. Swerving, going around curves too 
fast, or jamming on the brakes may throw the car into 
а skid. Gently pump the brakes to halt without skid- 
ding. If your car does skid, do not step on the brakes, 
shift gears, or take your foot off the accelerator abruptly. 
Turn the steering wheel in the direction the back end 
is skidding. As the car straightens, straighten the front 
wheels. For example, if the back end whips toward 
the center of the road, turn to the left until you can 
straighten the car and bring it under control. 

№ an Accident Happens, stop immediately and do 
not leave until the police permit you to go. Exchange 
names, addresses, license numbers, and vehicle registra- 
tion numbers with the other motorists involved, and 
obtain the names and addresses of any witnesses. Avoid 
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About four out of every hundred automobile accidents are 
caused by mechanical failure. These could be prevented if 
drivers regularly checked the vital parts of their cars. 


tires and brakes 


Door lock broke 


Stop light burned ovt 


Ў N stop lights 


accusations and discussions. Say as little as possible, 
and let your insurance company handle any legal 
problems. Many states blame an accident on the driver 
who had the last clear chance to avoid it, even though 
he was within his legal rights. All states place great 
responsibility on drivers to avoid hitting pedestrians. 


How to Take Care of Your Car 


A driver does not have to be an expert mechanic, but 
he should know when his car needs checking or repairs. 
Proper maintenance makes cars safer and cheaper to 
operate, and lessens wear. The failure of any part may 
lead to an accident. For example, a broken exhaust 
pipe can cause a motorist to die from carbon-monoxide 
poisoning. - 

Drivers can quickly tell if their cars are operating 
properly by glancing at the dashboard gauges. The 
temperature gauge shows if the engine is being cooled 
properly and if the thermostat is working. The oil- 
pressure gauge indicates if the engine parts are receiving 
oil. The ammeter tells whether the generator is charging 
the battery. The gasoline gauge shows how much gas à 
car has in its fuel tank. The speedometer tells how fast 
the car is going. The odometer on the face of the speedom- 
eter records the total number of miles the car has 
traveled. у 

Brakes should be tested by а mechanic several times 
a year. Safety inspections have shown that almost one 
third of all the cars on the road have faulty iun 
Worn brake linings and brake drums that have es 
bent by overheating can cause the brakes to slip. * 
brakes on each wheel should be adjusted so tan d 
work together with equal force, or they may pu 
car to one side during sudden stops. 

Tires and Wheels. Tires should be checked a T 
once a week for air pressure. Examine them for ser 
or stones in the treads. Too little air in the tires 5 
cars hard to steer, causes squealing on turns, and Moss 
out the sides of the tires. Too much air may са 
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blowouts, reduce road-grip, and wear out the middle 
of the treads. Rotate the wheels from position to position 
around the car about every 5,000 miles. This makes 
all the tires wear evenly. Include the spare tire in your 
rotation plan. 

Wheels must be inspected at least once a year to 
make sure they are properly aligned and balanced. In- 
correct wheel alignment wears out tires and pulls the 
car io one side. Unbalanced wheels also cause tire wear 
and make the steering wheel shake. 

Steering Gear requires frequent checking, especially 
in winter when ice under the fenders may keep the 
front wheels from turning freely. A mechanic should 
adjust the steering wheel if it can be turned more than 
two inches without starting to move the front wheels. 

Lights should be inspected several times a year. 
Drivers involved in night accidents usually blame bad 
lights. Dirt on the headlights can cut the light by one 
third. The headlights also may be aimed too high or 
too low, and may not dim or brighten properly. The 
taillights point out the car to other drivers approaching 
from behind. The stop lights flash when the brakes are 
applied. The turn-signal lights show in what direction a 
driver intends to turn. Parking lights mark a parked car. 
In addition, many cars have back-up lights and special 
fog lights that help make driving safer. 

Engine and Transmission. Engine care includes a 
thorough check twice a year. A mechanic should clean 
the spark plugs and air filter, set the distributor points, 
and adjust the carburetor or fuel-injection system. The 
baticry must be kept charged and its plates covered 
with distilled water. This requires a frequent check. 

‘Lhe transmissions of cars with hand gearshifts should 
be checked several times a year. The clutch may need 
to be tightened or relined and other adjustments made. 
Follow the manufacturer’s instructions for the proper 
care of cars with automatic transmissions. Pushing or 
towing a car with an automatic transmission may 
damage the transmission. Manufacturers usually issue 
instructions on how this should be done for their cars. 

Cooling System. The careful driver checks the water 
level in the radiator whenever he buys gasoline. Anti- 
freeze must be kept in the radiator in winter to prevent 
the water from freezing. In summer, special solutions 
can be added to the radiator water to prevent rusting. 
The fan belt must also be adjusted properly. An engine 
quickly overheats when a loose or broken fan belt 
causes the fan to stop working. 

Lubricating System. The engine, transmission, dif- 
ferential, and wheels must be kept well oiled and 
greased. In general, a driver should follow the manu- 
facturer’s instructions as to how often to lubricate his 
car, and what type of oil to use. Lightweight oil should 
be used in cold weather and heavyweight oil in warm 
weather. 

Body. Rain, snow, ice, salt air, and hot sun damage 
a car’s finish. They also rust metals and make rubber 
brittle. Keeping a car in a garage reduces this wear and 
tear. Frequent washing, and waxing once or twice a 
year, helps protect a car’s finish. Undercoating prevents 
rust on the underside of the car. This is a special process 
that coats the underside of a car with a rust-preventing 
Substance. ^ : 

Other Things to Check include the horn, windshield 
wipers, and defroster. All must work properly for safe 
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driving. The horn serves as an important warning device, 
but a good driver uses it courteously and as seldom as 
possible. The windshield wipers and defroster keep the 
windshield free of rain, snow, ice, and steam. A careful 
driver also makes sure his rearview mirror is clean and 
properly adjusted. 

Critically reviewed by Тик NATIONAL Sarery Councit 


Related Articles. See Аотомовше (with list of Related 
Articles). See also the following articles: 
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First Aid Safety (Safety on the Street 
Insurance (Automobile and Highway) 

Insurance) Street (picture, Kinds of 
Parking Streets) 
Roads and Highways Traffic 

Outline 
1. Driver Education 
Il. What Is a Good Driver? 
A. Skill and Timing C. Attitudes 


B. The Right Habits 
Ill. Driving a Car 

A. Starting 

B. Steering 
IV. Rules of the Road 
V. Traffic Laws 
VI. How to Drive Safely 

А. On City Streets D. At Night 

В. On Country Roads Е. In Bad Weather 

C. On Superhighways F. Ifan Accident Happens 


D. Physical Condition 


C. Stopping 
D. Backing 


E. Turning 
F. Parking 


VII. How to Take Care of Your Car 
A. Brakes D. Lights G. Lubricating 
B. Tires and Е. Engine and System 
Wheels Transmission H. Body 
C. Steering Е. Cooling I. Other Things 
Gear System to Check 
Questions 


Why do friends and relatives often make poor driving 
teachers? 

What should a driver do to avoid skids on slippery 
roads? How can a car be brought out of a skid? 

What traffic laws are the same in the United States 
and Canada? 

How can a driver prevent his car from rolling down 
a hill if the parking brakes fail? 

How many Americans are killed each year by cars? 

What hand signals are generally used in most states 
in making a left turn? A right turn? When stopping? 

In what Canadian province is the minimum legal 
driving age 21 years? 

What is a dual-control car? 

What three traffic aids do all states have in common? 

Why should a motorist never stop his car on a super- 
highway? 

AUTOMOBILE INSURANCE. See INSURANCE (Auto- 
mobile Insurance). 

AUTOMOBILE MANUFACTURERS ASSOCIATION is 
an organization of passenger car, motor truck, and 
motor coach manufacturers in the United States. The 
association serves as the agency through which mem- 
bers may work together on common problems arising 
from the distribution and use of motor vehicles. The 
association works in the interests of both the public and 
the industry. Activities are in such areas as patents, 
statistics, engineering, and public relations. The Auto- 
mobile Manufacturers Association was founded in 1913. 
It has headquarters in Detroit. WiLLIAM B. HANKLA 

AUTOMOBILE MECHANIC. Sce AUTOMOBILE (Career 
Opportunities); REPAIRMEN AND MECHANICS. 
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AUTOMOBILE MODEL 


AUTOMOBILE MODEL is a small copy of a large car. 
Some model cars are exact duplicates in their details. 
Others have their own special designs, and often show 
what future cars will look like. Many full-sized auto- 
mobiles now on the road were once scale-sized models. 

Both children and adults have an exciting time mak- 
ing automobile models. Sometimes a young person's 
interest in model cars has helped him become a success- 
ful engineer or designer. Many students receive scholar- 
ships for models they have made. Other persons like to 
make model racing cars and race them in contests. 


Types of Automobile Models 


Automobile models come in various sizes and designs, 
including sports cars, hot rods, and passenger cars. Many 
are made of wood that has been accurately shaped and 
pieced together. Others come in kits with plastic parts 
that can be either cemented or snapped together. 

Many model cars have engines that run either by 
gasoline or by batteries. Some models are radio-con- 
trolled. The typical model car ranges from 6 to 12 inches 
long and is about 3 inches high. Racing models are 
about 18 inches long and weigh about 6 pounds. Racers 
compete on model tracks that are complete with hair- 
pin turns, steep grades, and straightaways. They reach 
speeds up to 15 miles an hour, which equals 140 miles 
an hour for a full-sized racer. 


How to Build a Model Car 


Most model-car builders receive their greatest satis- 
faction from designing and building their own models, 


rather than assembling a model from а kit. It is fairly 
simple to build a model of clay or wood, even if a person 
has never built one before. Only a few inexpensive ma- 
terials are needed, and a detailed drawing or blueprint 
is usually not necessary. 

Clay Models can be made of almosi any design, and 
are good for beginners. Model-car builders often follow 
the design of a clay model to build à wood model that 
is stronger and more permanent. Professional model- 
builders prefer to work in clay first, because clay allows 
them to change their design easily as new ideas occur, 

Many builders use solid clay, but beginners find it 
easier and cheaper to put the clay over a wood block 
that serves as a support. About 6 pounds of grease-base 
modeling clay is enough to build such a model. Holes 
should be drilled into the wood block to help anchor 
the clay. A board should be attached to the bottom of 
the block for the same purpose. It is simple to follow the 
dimensions of a drawing by marking station lines an inch 
apart on the bottom board. Small guide strips around the 
board should be $ inch away from the finished model. 

The clay should first be shaped roughly by hand, and 
placed over the wood block. ‘The clay is then shaved 
and carved so that it exactly covers onc side of the block. 
Much of the best shaping can be donc with the fingers 
and the palm of the hand. 

After one side of the model has been finished, the 
builder makes rough templates, or patterns of it. One 
cardboard template is cut out for each of the station 
lines. The bottom of the template shouid be notched, so 
that the template will fit over the guide strips when it is 
sunk into the clay in a perpendicular position. With a 
pencil, the builder traces the exact outline of the model 
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A Model Automobile Builder, left, polishes 
the car that won him a scholarship prize in the 
Fisher Body Craftsman's Guild model car com- 
petition. The original clay model stands next to 
it. The model roadster, below, also won top 
honors in the contest. 


on the template. Then he removes the template and 
cuts it along the pencil marks. This gives him an accu- 
rate pattern of half of the model at every station line. 
The template can then be used to make the second half 
of the model exactly the same as the first half. To do 
this. insert each template over the guide strip at each 
station line, and sink it into the clay. With a screw- 
driver, remove the clay that lies between the sunken 
lines, making sure to smooth the surface at the exact 
level of the template cuts. 

| he clay model is now ready for the finishing touches. 
A piece of rubber will serve as a smoothing tool. The 
model can be given a slick surface by rubbing it with 
cellophane or smooth paper. The door and window out- 
linc and other details can be shaped with a cutting tool. 
When the clay dries, the car can be painted. 

Wood Models are made from square blocks of wood. 
Balsa, cypress, and white pine are easy to carve. The 
builder uses a knife, saw, file, plane, chisel, gouge, 
hammer, and sandpaper (see У/оорууовкима Toot). 

l'he first step is to make a cardboard template of the 
sideview of the car. The template can be made from a 
drawing, or it can be taken directly from a clay model. 
This pattern is traced onto both sides of the wood block. 
Arcas outside the pattern that will not be used should 
be marked with a pencil and cut off with a saw. 

Next, draw vertical station lines up the side of the 
block, an inch apart. Extend the station lines across the 
top and along the other side. A center line should also 
be drawn down the center of the block, dividing the 
car in half from front to rear. Now saw the top of the 
block at the station lines so that the cuts almost touch 
the markings of the sideview. With a chisel, remove the 


€ Re, 


Pontiac Club De Mer 


Prop-Rod Racer, 


Lincoln Futura 


Model Cars may be built for display only, 
or they may have a gas engine or electric 
Power for racing. Racers and scale models 
of cars now on the road are the most popular, 
but model kits of old-time cars, such as a 
1911 Hupmobile, right, can also be bought. 


Ford Fairlane 500 Skyliner 
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wood from between the saw cuts. A plane will smooth 
the block down to get the actual lines of the car. A 
smooth, but unfinished, outline can be completed with 
file, knife, chisel, and gouge. 

The rough model should now be mounted on a board 
with guide strips, as in the clay model. Then mark in 
new station lines and a center line. If the wood model 
is patterned after a clay model, use the same templates. 
Otherwise, make templates from the drawing. Rub the 
template edges with crayon, but do not yet insert the 
template into the guide strips. The crayon will show the 
high spots on the rough model. Remove these high spots. 

When all the high spots have been removed, insert 
the templates into the guide strips. This is done by 
tracing the edge of the template with a gouge so that 
the template can be lowered into the guide strips. The 
bottom of the gouges along the new station lines will be 
exactly even with the surface of the completed model 
car. Remove the wood from between the station lines. 

The model can be finished smooth with a file and 
sandpaper. With the pattern from the drawing or clay 
model, trace the outline of such details as the windows 
and windshield. Then carve out the wood to make the 
details stand out. The wood model can then be sealed, 
painted, and lacquered. 

With a little imagination, it is possible to make a 
beautifully finished model car. For example, the plastic 
from a red toothbrush can be cut off and made to serve 
as tail lights. Small metal strips can be shaped to form 
bumpers and to make trim. 

See also Soap Box DERBY. 
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Ford Dragster 


Maserati Racer 


Museum of Science & Industry 


1911 Hupmobile 
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Firestone 

Ray Harroun flashed down the home stretch 
in his Marmon Wasp to win the first Indianapolis 
race with a speed of 74.59 mph in 1911. 


United BRE THE 
Barney Oldfield drove his racer to a world 
speed record of 60 mph in 1903. 


AUTOMOBILE RACING is an exciting and popular 
sport in many countries. Millions of spectators line 
roads and race tracks every year to watch roaring 
racing cars whip around curves and hurtle down the 
straightaway. The major automobile races, such as the 
annual 500-mile Memorial Day race at Indianapolis 
and the 24-hour Grand Prix of Endurance at Le Mans, 
France, attract international attention. Thousands of 
persons also watch sports-car and stock-car races. 

In the earliest days of the automobile, car manu- 
facturers encouraged racing to help keep the public 
interested in various makes of automobiles. Mercer, 
Stutz, and Duesenberg became famous manufacturers 
of these cars. At first, manufacturers converted passenger 
cars for racing. Later they built powerful, streamlined 
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The Indianapolis 500-Mile Race 
is one of the world's most spectacular 
sports events. It starts with 33 cars 
scrambling to gain the lead, above. In 
Indianapolis’ first automobile race in 
1909, right, the drivers averaged 50 
mph, The 500-mile race winner today 
must average over 135 mph. 


Mauri Rose, right, became 
the third three-time winner of 
the Indianapolis race in 1948. 


General Motors; Wide World 
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Wide World 


Wilbur Shaw won the 500-mile race three 
times and later was president of the track. 


United Press Int. 


Rodger Ward won the 1959 Memorial Day classic, seiting © 
new Indianapolis record of 135.857 mph. 


Firestone 


The Le Mans, France, Endurance Race 
pits expert racing drivers in a race that lasts 
24 hours and covers more thon 2,400 miles 


cars designed and constructed especially for racing. 

| \merican Automobile Association (AAA) estab- 
lished a contest board in 1909 to supervise races. It set 
up rules for races, and approved only those held under 
its rules, supervised by AAA officials, on AAA-approved 
tracks. The AAA ended its supervision of automobile 
: at the end of the 1955 season. 
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Road Races 
Early automobile races were often held on open 
country roads, and, in some cases, over city streets. 
Such races are still held in Europe and Latin America. 


But few are held in the United States, because of the 
danger of accidents. 

The First Road Race in the United States featured 
two clumsy, experimental steam-propelled vehicles in 
1875, Only one of them finished the race over a 210- 
mile route from Green Bay to Madison, Wis. It spent 
a week on the road, averaging a speed no better than 
that of a casual walker. The first race between gasoline- 
powered automobiles in the United States was held on 
Thanksgiving Day in 1895. Only two cars finished the 
race, from Jackson Park in Chicago to Evanston, Ill., 
and back. J. Frank Duryea won it, driving a two- 
cylinder car with pneumatic tires. He averaged 5 mph, 
including stops for repairs, over the 54-mile course. The 
driver of the second car collapsed from exposure to the 
bitter cold weather, and an official observer piloted 
his car over the finish line. 

Vanderbilt Cup Road Races were held from 1904 to 
1910 on Long Island, N.Y. Sponsored by the wealthy 
Sportsman, William K. Vanderbilt, Jr., they ranked 
among the greatest sporting events of that time. Thou- 
sands of spectators lined the race route. Later, the 
Vanderbilt Cup races were held at Savannah, Ga., 
Milwaukee, Wis., and in California. The last in the 
Series occurred in 1916 at Santa Monica, Calif. In 
1936 and 1937, George Vanderbilt Cup races were held 
at Westbury, N.Y., on an artificial road course. y 

Sports-Car Road Races gained new popularity in the 
United States after World War II. Sports cars differ 
from the one-passenger racing cars used on dirt tracks. 
They have all the accessories of a passenger car, in- 
cluding windshields, fenders, lights, and horns, and seat 
at least two persons. Sports-car races are usually held on 
specially constructed private road courses, although 
airport runways are sometimes used. Among the im- 
portant sports-car races in the United States are those 
held at Watkins Glen and Bridgehampton, N.Y.; at 
Thompson and Lime Rock, Conn.; at Upper Marlboro, 
Md.; Danville, Va.; Elkhart Lake, Wis.; and at several 
places in California. 

One of the most important American sports-car races 
is the annual 12-hour Grand Prix of Endurance, held 
at Sebring, Fla. This race is patterned after the 24-hour 
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The Slingshot, a supercharged racing car designed for drag 
strips, features a powerful centrally located engine. 


Two Drag Racers roar down a quarter-mile strip in competition 
that tests a car's acceleration. Drag racing gained wide popularity 
in the late 1950's. 


Ralph Chane, Life © 1957 Time, Inc. 
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World's Speediest Racer, Driven by John Cobb, Had Two Ice-Cooled Engines that Shifted into High at 240 mph. 


AUTOMOBILE WORLD SPEED RECORDS 


(One Mile) 
YEAR MPH DRIVER PLACE 
1898 39.24 Chasseloup Laubat France 
1904 91.37 Henry Ford U.S. 
1910 131.724 Barney Oldfield U.S. 
1919 149.875 Ralph De Palma U.S. 
1935 301.13 Sir Malcolm Campbell U.S. 
1947 394.196 John В. Cobb U.S. 
INDIANAPOLIS SPEEDWAY WINNERS 
(500 Miles) 

YEAR DRIVER MPH 
1911 Ray Harroun 74.59 
1912 Joe Dawson 78.72 
1913 Jules Goux 75.93 
1914 Rene Thomas 82.47 
1915 Ralph De Palma 89.84 
1916 Dario Resta 84.00 
1919 “Howdy” Wilcox 88.06 
1920 Gaston Chevrolet 88.50 
1921 "Tommy Milton 89.62 
1922 Jimmy Murphy 94.48 
1923 Tommy Milton 90.95 
1924 L. L. Corum and Joe Boyer 98.23 
1925 Peter De Paolo 101.13 
1926 Frank Lockhart 95.88 
1927 George Souders 97.54 
1928 Louis Meyer 99.48 
1929 Ray Keech 97.58 
1930 Billy Arnold 100.44 
1931 Louis Schneider 96.62 
1932 Frederick Frame 104.14 
1933 Louis Meyer 104.08 
1934 Bill Cummings 104.86 
1935 Kelly Petillo 106.24 
1936 Louis Meyer 109.06 
1987 Wilbur Shaw 113.58 
1938 Floyd Roberts 117.20 
1939 Wilbur Shaw 115.03 
1940 Wilbur Shaw 114.27 
1941 Mauri Rose and Floyd Davis 115.11 
1946 George Robson 114.82 
1947 Mauri Rose 116.33 
1948 Mauri Rose 119.81 
1949 William Holland 121.32 
1950 Johnny Parsons 124.00 
1951 Lee Wallard 126.24 
1952 Troy Ruttman 128.92 
1953 Bill Vukovich 128.74 
1954 Bill Vukovich 130.84 
1955 Bob Swekert 128.20 
1956 Pat Flaherty 128.49 
1957 Sam Hanks 135.60 
1958 Jimmy Bryan 133.79 
1959 Rodger Ward 135.86 
1960 Jim Rathmann 138.77 
1961 A. J. Foyt 139.13 
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Grand Prix of Endurance in France. ‘I hese races attract 
the most famous drivers in the world. ^nother famous 
international race, the Italian Mille Miglia, or 1,000- 
mile race, is run over public highways. 


Speedway Racing 


Probably the most famous speedway race in the world 
is the 500-mile Memorial Day race held at the Indian- 
apolis (Ind.) Speedway. Here, specially built, powerful, 
low-slung racing cars roar around a 25-mile-long 
banked brick track. Most of the track surface is now 
covered with tarvia, an asphalt product. This race, 
started in 1911, has tested many new improvements for 
automobiles, such as better brakes, tires, suspension 
systems, and streamlining. The car that won the 500- 
mile race in 1911 had the first rearview mirror. 

Speedway Races started in the United States about 
1896 on oval-shaped dirt tracks originally built for 
horse races. One of the most famous of these tracks was 
at Brighton Beach, N.Y., where 24-hour endurance 
races were held shortly after 1900. Later, smooth, 
steeply banked speedways, usually made of wooden 
boards, were built in such places as Altoona, Pa.; 
Sheepshead Bay, N.Y.; and Charlotte, N.C. 

Stock-Car Races became popular throughout the 
United States after World War II. They are held on 
oval tracks in all parts of the country, and feature 
standard models of passenger cars. ‘The cars are usually 
strengthened to make them safer for the drivers. 

Racing Against Time. Automobile manufacturers tty 
to prove that their cars are best by showing how fast 
they can go in time trials. They do this by racing them 
over special courses. Specially built cars with more than 
one engine have reached speeds of several hundred 
miles an hour over а l-mile course in such tests. Such 
high-speed tests are usually held on the sand at Daytona 
Beach, Fla., or on the salt flats at Bonneville, Utah. 


Famous Names in Automobile Racing 


The Hall of Fame. The AAA started the Automobile 
Racing Hall of Fame in 1952, and established head- 
quarters for it at Greenfield Village, Dearborn, Midiy 
in 1955, In the first elections held in 1952, a group 0 
racing historians, drivers, and officials picked 10 men 
for the Hall of Fame. They were automobile manu- 
facturer Louis Chevrolet; tire manufacturer Harvey 
Firestone, Sr.; Carl G. Fisher, a founder of the Indian- 
apolis Speedway; automobile manufacturer Henry 
Ford; William К. Vanderbilt, Jr., who sponsored * 
Vanderbilt Cup Races; and drivers Bert Dingley, Ray 
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Harroun, Barney Oldfield, Fred Wagner, and T. E. 
*Pop" Myers. Drivers Earl Cooper, Ralph De Palma, 
Ralph Mulford, and Edward Rickenbacker were elected 
in 1455. the last selections made. 

Other Famous Racing Drivers include Sir Malcolm 
Campbell (1885-1949) of Great Britain; Mauri Rose 
(1gob- ); and Wilbur Shaw, Campbell became the 
first man to drive more than 300 mph on land when he 


drove a car 301.13 mph at Bonneville Salt Flats in 1935. 
Rose won the U.S. national automobile racing cham- 
pionship in 1936, was codriver of the winning car in the 


194! Memorial Day race, and won the 500-mile event 

in 1947 and 1948. Shaw won the Indianapolis race 

three. times, was U.S. racing champion in 1937 and 

1939, and served as president of the Indianapolis 

Spcedway until his death. Ѕмітн HEMPSTONE OLIVER 
Related Articles in WorLD Book include: 

Automobile (In Rickenbacker, Edward V. 
Sports and Hobbies) Rose, Mauri 


Hot Rod Shaw, Wilbur 
Oldfield, “Barney,” 
Berner Eli 


AUTOMOBILE WORKERS OF AMERICA, UNITED. 
See UNITED AUTOMOBILE, AIRCRAFT AND AGRICULTURAL 
IMPLEMENT WORKERS OF AMERICA, INTERNATIONAL 
Union OF. 

AUTOMOTIVE ENGINEER. See ENGINEERING (Auto- 
motive Engineering). 

AUTONOMIC NERVOUS SYSTEM. See Nervous 
Sysrem (Parts). 

AUTONOMY, aw ТАНМ oh mih, means self-govern- 
ment. A state or country that governs itself is said to be 
autonomous. The term often applies to the right of a 
country to manage its own affairs while under the 
political control of another, greater power. Autonomy 
comes from two Greek words meaning self and law. 

AUTOPSY, AW top sih, is an examination of the dead. 
It is also called necropsy and post mortem. The law re- 
quires that every cause of death be verified by a physi- 
cian or by a coroner’s jury. If the physician knows the 
cause of death, he signs the death certificate. If he is not 
certain of the conditions leading to the cause, he may 
ask for an autopsy for scientific, not legal reasons. 
Persons whose deaths result from suicide, homicide, or 
unknown causes usually must be autopsied. See also 
DEATH; Posr MORTEM. ANDREW Conway Ivy 

AUTOROTATION. See HELICOPTER (picture, The 
Helicopter and How It Flies). 

AUTOSUGGESTION. See SUGGESTION. 

AUTUMN, AW tum, is the season of the year that 
comes between summer and winter. Americans usually 
call this season fall, because it is the time of falling 
leaves. In the northern half of the world, autumn begins 
about September 23, the date of the autumnal equinox, 
when day and night are of equal length. The northern 
autumn ends on about December 22, the date of the 
winter solstice. In the southern half of the world, autumn 
begins and ends at the time spring begins and ends in 
the north. See also CALENDAR; Equinox; INDIAN SUM- 
MER; NOVEMBER; OCTOBER; SEASON; SEPTEMBER; SoL- 
STICE. GRACE HUMPHREY 

AUTUMNAL EQUINOX. See Equinox. 

AUTUNITE. Sce Raprum (Discovery and Occurrence). 

AUXIN, AWK sin, is the name of a group of hormones 
that control plant growth. Buds, embryos, young leaves, 
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and the tips of stems produce auxins that make the 
plants grow rapidly. Auxins are responsible for the 
growth of plants toward light. When light falls on one 
side of a stem, the auxins tend to move away from the 
light, and accumulate in the shaded portion of the 
stem. The increased number of auxins in the unlighted 
portion causes greater growth of the cells on the shaded 
side. Thus, because the cells on the shaded side of the 
stem grow to greater length than those on the sunny 
side, the stem gradually bends toward the light. Com- 
mercial preparations of auxins are used to decrease the 
time required for root growth in plant cuttings. See also 
Hormone; TROPISM. 

AVA. Sce Kava. 

AVALANCHE, AV uh lahnch, is the name given to 
masses of snow, ice, rocks, or earth that rush down 
mountainsides. Wintertime masses of fine, dry snow 
that strong winds sweep down to lower levels are known 
as wind avalanches. Ice, or summer, avalanches are great 
masses of ice that thaw and detach themselves from 
high glaciers during warm weather. Sliding avalanches 
are masses that become too heavy for their support and 
crash to lower levels. The word avalanche, which comes 
from the French language, means descent. Exonxp D. Witson 

AVALANCHE LILY. See Flower (color picture, 
Mountain Flowers). 

AVE MARIA, AH vay mah REE ah, are the first words 
of a prayer of the Roman Catholic Church, and mean 
Hail, Mary. The prayer expresses honor to the Virgin, 
and asks her to pray to her Son Christ for sinners. The 
words are from the beginning of the angel Gabriel’s 
address to Mary, Hail, full of grace, the Lord is with thee 
(Luke 1:28). Liszt, Schubert, and Gounod have set the 
prayer to music. FULTON J. SHEEN 

AVE MARIA GROTTO. See Arasama (Interesting 
Places to Visit). 

AVERAGE is a number that is typical of a group of 
numbers or quantities. People usually think of an aver- 
age as a mean. A mean is the sum of a group of quantities 
divided by the number of quantities. For example, the 
average, or mean, of 4, 5, 6, 7, and 8 is 6, or 30 divided 
by 5. But other numbers can be typical of a group of 
numbers. A median is a number that divides a group in 
half according to size. A mode is the number that occurs 
most frequently in a group. See also MEAN; MEDIAN; 
Море; STATISTICS. 

AVERNUS, LAKE. See LAKE AVERNUS. 

AVERROES, wh VAIR oh eez, or IBN ROSHD, i'n 
ROOSHT (1126-1198), was an Arabian philosopher. He 
was a devoted student of the writings of Aristotle, but 
authorities considered some of his interpretations of 
Aristotle heretical. Averroés’ doctrines especially gave 
offense when he asserted the eternity of the world and 
denied personal immortality. Neither Christians nor 
Mohammedans could accept these ideas. Yet many 
Christian thinkers based their theories on the teachings 
of Aristotle. Averroés' reputation as an authority on 
Aristotle was high. So it became necessary to show that 
he was mistaken about Aristotle’s position. Averroés 
was born in Córdoba, Spain. W. T. Jones 

AVERY ISLAND. See LoursiANA (Interesting Places 
to Visit). 

AVES. See Zooroav (Chordata). 


CLARENCE J. HYLANDER 
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U.S. Air Force 
Winged Victory, a famous Greek statue, 
symbolizes man's conquest of the air. Im- 
portant landmarks in aviation have in- 
cluded the Montgolfier brother's first bal- 
loon, Henri Giffard's first airship, the 
Wright brothers’ first airplane, and mod- 
ern jet airliners. 
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AVIATION, лу vih AY shun. When you look up into the 


sky у и may see aircraft of different kinds. A big air- 
liner thunders overhead carrying passengers and mail 
betwıcn cities. A helicopter whirls past. A cargo plane 
roars along carrying freight. A speedy jet fighter zooms 
hig! the sky, leaving a white vapor trail. The term 
али! on has come to include the building and flying of 
all алта and the ways they affect our lives. 

In ihe early 1900's, thousands of persons crowded to 
cou: fairs to watch balloonists go up in the air or 
to watch pioneer airplane fliers perform stunts. But 
few persons wanted to risk flying or to spend money 
developing better kinds of aircraft. It seemed impossi- 
ble ‘hat aircraft ever would be of much practical use. 


Aviation has “grown up” in the years since then. 
Flying has become faster and safer. Airlines now fly 
regular trips between most cities and all around the 
world. All cities and most towns have airports, and 
even some farms have landing strips for planes. The 
huge aircraft-manufacturing industry employs thou- 
sands of workers. Governments have passed laws regu- 
lating aviation. Flying has brought new ideas in re- 
lations between nations. 


How Aviation Is Changing the World 


Fiving makes the world seem smaller. In 1872, Jules 
Verne wrote a story about a trip around the world in 
eighiy days. At that time people thought this speed 
almost impossible. But since then airplanes have flown 
around the world in less than two days. Such speeds 
mate us think of distances between places in hours and 
minutes rather than in miles. 

ircraft can go faster and by more direct routes 
trains, ships, and other means of transportation. 
They do not have to slow down ог go out of their way 
becuse of surface barriers such as oceans and moun- 
tains. Aircraft can fly the shortest distance, or great circle 
route, See GREAT-CIRCLE ROUTE. 

To illustrate how aircraft have made the world seem 
smaller, let us plan a flight from Washington, D.C., 
to Damascus, Syria. If we take a globe and stretch 
a string from Washington to Damascus by the shortest 
route, we will find that it goes over St. John's, New- 
foundland, and Paris, France. The distance is about 
6,000 miles. For an airplane traveling 600 miles an 
hour, this means 10 hours flying time. Suppose we 
now consider making the same trip by ship. In the 
first place, we could not take the shortest route. 
We would have to travel somewhat to the south of the 
great circle route in order to go through the Strait 
of Gibraltar. From Gibraltar, we could follow almost 
a great circle route through the Mediterranean Sea. 
A fairly fast ship would take about two and a half 
weeks to make the trip. 

Aviation also is taking the meaning out of the old 
division of the world into Eastern and Western Hemi- 
spheres. People and nations which we used to think of 
as on the other side of the world are now our neigh- 
bors. The largest part of the world’s population and 
land area lies north of the equator. The shortest 
distance between many important places in the North- 
ern Hemisphere is across the northern parts of the Atlan- 
tic and Pacific oceans or across the Arctic Ocean. Only 
aircraft can follow these routes. See the Air Age maps 
with this article. 


AVIATION 


Transportation. Flying has made it possible to move 
men and goods long distances in a short time. It has 
made it possible to ship many valuable and perishable 
products to faraway countries. Airlines flying regular 
schedules take businessmen quickly to distant cities 
and countries. Such men can carry out their business 
and return to their home offices in a matter of hours, or 
days at most. Before aviation, such trips took weeks or 
months. See AIRLINE. 

Communications. As flying “shrinks the world,” the 
people of each country become more concerned with 
what is happening in other parts of the world. Air travel 
helps people of various countries express their ideas 
to each other face to face. Flying also makes it possible 
to carry letters and printed material rapidly to dis- 
tant places. Air editions of papers and magazines 
printed in the United States now can be read in many 
parts of the world the same day they are printed. 
See Arr MAIL AND AIR Express. 

Research and Knowledge. Aircraft are helping us 
find out more about the world. By means of aerial 
photographs, men have made maps of parts of the earth 
which could not easily be surveyed from the ground. 
Such photographs also have helped correct errors which 
had been made in maps prepared from ground surveys 
(see SURVEYING). Aircraft carrying special prospecting 
devices help discover oil fields and underground 
deposits of iron, uranium, and other minerals. 

Flying has greatly increased our knowledge of weath- 
er. Small unmanned balloons and rockets carry auto- 
matic radio transmitters high into the sky. These pro- 
vide information on pressure, temperature, wind, and 
moisture. As a result, weather forecasts have become 
more accurate than they used to be. Airplanes are used 
to find and track hurricanes. Aircraft have even changed 
the weather by sprinkling dry ice or other materials 
into clouds to make rain. See WEATHER. 

Some of man’s most astounding advances in knowl- 
edge have been in the field of space exploration. 
Rockets launch artificial satellites that give men infor- 
mation about cosmic rays and the atmosphere. Man 
made his first space flight in April, 1961, when Yuri A. 
Gagarin circled the earth. A month later, Alan B. 
Shepard, Jr., made his space flight. See Space TRAVEL. 

Aviation aids in the discovery of new materials, new 
devices, and new ways of doing things. Stronger 
lightweight metals are being made because the aircraft 
industry needed them. Jet propulsion was developed 
because of aviation’s search for powerful engines. 
Radar was invented for protection against aircraft in 
war. Special fabrics and plastics are developed for 
use in flying. 

The National Aeronautics and Space Administration, 
a federal agency created in 1958, supervises government 
research in aeronautics and space programs. A special 
committee helps coordinate the work of this agency with 
activities of the Department of Defense. : 

City and National Development. Ancient cities grew 
up around good harbors and along rivers because water 
transportation was the cheapest, easiest, and fastest 
way to get from one place to another. The invention of 
railroads and automobiles caused new cities and towns 
to grow inland. Aviation has caused still other cities 
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RED-LETTER DATES IN AVIATION 


This is a table of important events in aviation history arranged in the order in 
which they happened. Separate tables of records and dates of famous flights will 
be found in the separate articles оп AIRPLANE; AIRSHIP; AUTOGIRO; BALLOON; GUDER; 
Guipeo Missive; HELICOPTER; Jer PROPULSION; and ROCKET. 


c.215 B.C.—Principle of Floating Discovered by Archi- 
medes in Sicily. This was used about 2,000 years 
later to help make balloons. 

c.100 B.C.—Principle of Jet Propulsion Discovered by 
Hero in Alexandria. This was used about 2,000 
years later to help make jet planes. 

¢.1290—Balloon Filled with "Liquid Fire'' suggested by 
Roger Bacon in England. 

c.1490—Drawings of Parachute, Helicopter, Propeller, and 
Flying Machine with Wings made by Leonardo 
da Vinci in Italy. 

1783, Oct. 15—First Lighter-than-Air Ascent in a captive 
hot-air balloon by Frangois Pilatre de Rozier in 
Paris. 

1783, Nov. 21—First Cross-Country Trip in a Hot-Air 
Balloon by De Rozier and Marquis d'Arlandes. 
Balloon rose 500 feet in the air, traveled 53 miles 
over Paris in 25 minutes. 

1783, Dec. 1—Cross-Country Flight in Hydrogen Balloon 
by J.A.C. Charles and M. Robert. They flew 25 
miles from Paris in about two hours. The same day 
Charles alone ascended to 9.000 feet. 

1784, June 4—First Flight by Woman. Mme. Thible, 
French singer, ascended in a balloon in France. 
1785, Jan. 7—First International Air Trip. John Jeffries 
and Pierre Blanchard crossed English Channel in a 

hydrogen balloon from England to France. 

1785, June 15—First Air Death. De Rozier killed in ex- 
plosion of combination hydrogen and hot-air bal- 
loon near Boulogne, France. 

1797, Oct. 22—First Parachute Jump from Balloon made 
by André Jacques Garnerin 6,000 feet over Paris. 

1842, Sept. 29—Steam-driven Airplane Model Patented by 
William Samuel Henson in England. The plans 
called for all the elements of a modern plane except 
ailerons. 

1846—First Aviation Magazine, The Balloon, founded in 
England by Henry Tracy Coxwell. 

1848—Model Airplane Flown by John Stringfellow. It 
was based on Henson’s ideas and flew 120 feet at 
Chard, England. 

1852, Sept. 24—First Controlled Engine-powered Lighter- 
than-Air Flight by Man. Steam-driven airship flown 
by Henri Giffard at speed of about 5 mph over Paris. 

1859, Aug. 16—Official Airmail Carried by John Wise in 
balloon flight from Lafayette to Crawfordsville, Ind. 

1860—First Aerial Photographs taken from a balloon over 
Boston by William Black. 

1871—Wind Tunnel Designed by F.H. Wenham for Aero- 
nautical Society of Great Britain. 

1891-1896—First Successful Glider Flights made by Otto 
Lilienthal in Germany, 

1893—Box Kite Invented by Lawrence Hargrave of Aus- 
tralia. He was elevated 100 ft. by a train of kites. 

1897—First Attempt at Aerial Exploration of the North Pole. 


Salomon Auguste Andrée and two companions 
disappeared in a balloon flight over the Arctic. 
1903, Dec. 17—First Engine-powered Heavier-than-Air 
Flight by Wright brothers at Kitty Hawk, N.C. 
1907, Nov. 13—First Helicopter Flight. A (win-rotor heli- 
copter built by Paul Cornu of France lifted two men 

to a height of five feet. 

1908, Sept. 17—First Airplane Death. Licut. Т.Е. Sel- 
fridge killed and Orville Wright injured in crash 
while demonstrating plane at Fort Myer, Va. 

1909, July 25—First International Airplane Flight. Louis 


Bleriot of France flew 31 miles across the English 
Channel in 37 minutes from France to England. 
1910, June 22—First Commercial Lighter-than-Air Air Line. 
Count Ferdinand von Zeppelin established regular 


air service, using dirigibles between German cities, 

1910, Sept. 23—First Airplane Flight over Alps. George 
Chavez of France flew from I Switzerland, to 
Domodossola, Italy, but was killed while landing. 

1911, June 8—First Air Regulations Made into Law by 
state of Connecticut. 

1911, Sept. 17-Dec. 10—First Transcontinental Airplane 
Flight by Calbraith P. Rodgers. H flew 4,231 miles 
in 84 days, from Sheepshead Bay, N.Y., to Long 
Beach, Calif. 7 

1914, Jan. 1—First Air Line in United States used Benoist 
flying boat between St. Petersburg and Татра, Fla., 
with Tony Jannus as pilot. 4 ; 

1915, June 22—First Air Forest Patrol made by Wisconsin 
state forester E.M. Griffith. 

1918, Feb. 28—Airplane Pilots Required to Obtain Licenses 
by proclamation of President Wilson. More than 800 
licenses issued. 

1918, Мау 15—First Continuous Scheduled Air Mail in the 
World. U.S. Army pilots began flying mail between 
Washington, D.C., Philadelphia, and New York 
City. Post Office Department took over air-mail 
service from Army on Aug. 12, 1918. 

1919—First Air Beacon for Night Fiying 
Hounslow, England. к 

1919, April 30—Police Aviation Department Set Up in New 
York City with two airplanes. 

1919, May 8-31—First Transatlantic Airplane Flight made 
by U.S. Navy Lieut. Cmdr. Albert C. Read and 
crew in seaplane NC-4 from Rockaway, Long 
Island, N.Y., to Plymouth, England. Flying time 
52 hours and 31 minutes. They made stops at 
Newfoundland. the Azores, and Portugal. 

1919, June 14-15—First Nonstop Transatlantic А 
Flight made by British fliers Capt. John Alcock ап 
Lieut. А. №. Brown from St. John's, Newfoundland, 
to Clifden, Ireland, 1,936 miles, in 16 hrs. 12 m 

1919, July 2-6—First Transatlantic Airship Flight made } 
British А-34 from East Fortune, Scotland, to Hazel- 
hurst Field, N.Y. 


installed at 


to grow because they are on important air routes. One 
such example is the city of Karachi, the capital of 
Pakistan. For many years Karachi had been a small 
seaport, almost unknown. During World War II 
many military airplanes were routed through Karachi. 
Now it has become a leading air terminal. 

Many small islands, such as Guam, Wake, and Mid- 
way in the Pacific, and the Azores in the Atlantic, have 
become important because of their location on air 
routes. Shannon in Ireland, Gander in Newfoundland, 
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Reykjavik in Iceland, and Kodiak in Alaska are among 
other places which have become important because 
they are on main flying routes. d 
In certain parts of the world, such as Alaska PE 
Hawaii, it is difficult to build railroads or highway’ 
between towns and cities because of surface conditions. 
Aviation has become increasingly important 10 t s 
areas. Building airports in some of these places 18 ri 
difficult and expensive, but it is far cheaper than d 
ing either highways or railroads. Flying brings t 
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1919, Nov. 10—First Regular International Air Mail begun 

tween London and Paris. 

Feb. 22-23—First Night Air-Mail Plane Flown by 
James H, Knight from Omaha, Nebr., to Chicago. 
1923—First Autogiro Flown by Juan de la Ciervain Spain. 
1923, May 2-3—First Nonstop Transcontinental Airplane 

Flight made by Lieuts. J. A. Macready and Oakley 
G. Kelly; 2,516 miles in 26 hrs. 50 min. 3 sec. 

1924, April 6-Sept. 28—First Round-the-World Flight. 
Your U.S. Army biplanes started the flight and two 
completed it. They were commanded by Capt. 
Lowell Smith. They flew 26,345 miles in 175 days. 

1924, July 1—Transcontinental Air-Mail Flight Schedules 
Begun from New York to San Francisco. 

1925, Nov. 16—First Radio Beacon developed by Г. H. 
Dunmore of the U.S. Department of Commerce. 

1926, April 16—First Cotton-Dusting Airplane bought by 
United States Department of Agriculture. 

1926, May 9—First Flight over North Pole in Airplane by 
R. E. Byrd, navigator, and Floyd Bennett, pilot. 

1926, May 11-14—First Airship Flight over North Pole 
by Italian JVorge with explorers Roald Amundsen, 
Col. Umberto Nobile, and Lincoln Ellsworth aboard. 

1927, May 20-21—First Nonstop Transatlantic Solo Flight 
in Airplane made by Charles A. Lindbergh. He flew 
3,610 miles in 33 hours and 30 minutes from Roose- 
velt Field, N.Y., to Le Bourget Field, Paris. 

1927, Sept. 1—Air Express Begun by American Railway 
Express Company using major airlines. 

1928, June 17-18—First Woman to Fly North Atlantic. 
Amelia Earhart with Wilmer Stultz, pilot, flew from 
‘Trepassey Bay, Newfoundland, to Burry Port, Wales. 

1929, Feb. 4—First Air Mail from North to Central America 
flown by C. A. Lindbergh for Pan American Airways. 

1929, Aug. 8-29—First Round-the-World Flight by Airship. 
Graf Zeppelin flew around the world from Lakehurst, 
N.J., and back in 21 days and 8 hours. 

1929, Sept. 30—First Flight of Rocket Plane by Fritz von 
Opel in Frankfurt, Germany. 

1929, Oct. 21—First United States Air Ambulance Service 
organized by Colonial Flying Service and Scully 
Walton Ambulance Company, New York. 

1929, Nov. 28-29—First Airplane Flight over South Pole 
by Richard E. Byrd and crewmen. 

1930—Design for Aircraft Jet-Propulsion Engine Patented 
by Frank Whittle in Great Britain. 

1931, Oct. 3-5—First Nonstop Airplane Flight Across 
Pacific made by Clyde Pangborn and Hugh Hern- 
don. They flew 4,860 miles in 41 hrs. 13 min. 

1932, May 20-21—First Transatlantic Solo Flight by 
Woman. Amelia Earhart flew from Canada to 
Ireland in 15 hours and 18 minutes. 

1933, July 15-22—First Solo Round-the-World Airplane 
Flight by Wiley Post in 7 days 18 hrs. 49 min. 30 sec. 

1935, Nov. 11—Record Stratosphere Balloon Ascent to 
72,395 feet by U.S. Army Capts. A. W. Stevens and 
O. A. Anderson near Rapid City, S.Dak. 

1935, Nov. 22-29—First Transpacific Airmail Flight by 
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regions into close contact with the rest of the people 
of the world. 

Aviation also helps unite large, thinly populated 
countries like Australia and Canada into tighter 
political units. 

Agriculture. Aviation has helped farmers produce 
bigger and better crops. Airplanes are used to dust or 
Spray cotton, corn, peas, and other crops to fight 
insects and plant diseases. Rice fields are often seeded 
from the air. Helicopters are sometimes used to stir 
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Pan American World Airways between San Fran- 
cisco and Manila, P.I., flown by Edwin C. Musick. 
1937, July 4—First Moneuverable Helicopter built by 
Heinrich Focke in Germany. р 
1939— Риз! Jet-Propelled Airplane built by Heinkel Com- 
pany in Germany. Flight was partially successful. 

1939, May 30—Regular Transatlantic Airplane Passenger 
Service begun by Pan American World Airways. 

1940, May 21—Firs! Successful Flight of Single-Rotor 
Helicopter by Igor Sikorsky at Stratford, Conn, 

1942, Oct. 1—fFirst Jet Airplane Built in United States by 
Bell Aircraft Company. It was flown by Robert M. 
Stanley at Muroc Dry Lake, Calif. 

1947, Oct. 14— Риз! Flight Faster than Sound made by 
U.S. Air Force Capt. C. E. Yeager in rocket- 
powered Bell Х-1. 

1949, Feb. 27-March 2—First Nonstop Round-the-World 
Flight, by U.S. Air Force B-50 Lucky Lady, by Capt. 
James Gallagher and crew of 13. The plane flew 
23,452 miles in 3 days 22 hours | minute, with 
four refueling contacts in the air. 

1952, July 15-31—First Transatlantic Helicopter Flight. 
Two U.S. Air Force H-19 helicopters flew from 
Massachusetts to Scotland, with four refueling stops. 

1952, Aug. 26—First Round-Trip Transatlantic Flight Be- 
tween Sunrise and Sunset made by twin-jet British 
bomber piloted by R. P. Beamont. The 4,145-mile 
flight took 10 hrs, 3 min. 42 sec. 

1953, May 18—First Woman to Fly Faster than Sound. 
Jacqueline Cochran flew an F-86 Sabre jet at a 
speed of 652.337 mph in California. 

1953—Rocket-Powered Airplane Broke Altitude and Speed 
Records. Lt. Col. Marion Carl flew the Douglas Sky- 
rocket to 83,235 ft. in August. In November, Scott 
Crossfield, flying the same plane, made the first 
flight at twice the speed of sound (1,327 mph). 

1954, First Public Tests of “Pogo Stick.” Plane made 
vertical take-off and landed tail first. 

1955, April 29—First Successful Conversion in Flight 
from Helicopter to Conventional Airplane made by 
McDonnell XV-1 convertiplane. 

1955, July 26—Turboprop Airliners Put into Service by 
major airlines in the United States. 

1957, Jan. 16-18—Jet Bombers Flew Nonstop Around the 
World. Three B-52 Stratofortresses flew 24,325 miles 
around the world in 45 hrs. 19 min. They refueled 
three times in flight. 

1957, Oct. 4—First Artificial Earth Satellite, Sputnik I, 
launched by Russia. The first American satellite, 
Explorer I, was launched Jan. 31, 1958. 

1959, Jan. 2—First Rocket Fired Past the Moon by Russia. 
It went into orbit around the sun. 

1959, Jan. 25—Jet Airliners Began Regularly Scheduled 
Flights in the United States. 

1961, April 12—First Man to Fly in Outer Space, Yuri A. 
Gagarin of Russia. The first American to make a 
space flight was Alan B. Shepard, Jr., on May 5. 

1962, March 5—Transcontinental Round-Trip Flight 
Record Broken. A B-58 Hustler flew from Los Angeles 
to New York, refueled in the air over the Atlantic 
Ocean, and returned to Los Angeles in 4 hrs. 42 min. 


up the air in orchards to prevent damage from a late 
spring frost. 

Many farmers have their own airplanes which they 
use for quick transportation. Valuable animals and 
baby chicks can be taken to market in the farmer’s air- 
plane. On large ranches, the modern cowboy may fly an 
airplane. He uses his plane to check windmills and 
water holes, or to hunt for stray cattle. 

Saving Lives. Stories about “mercy flights” to save 
lives have become common in newspapers. Doctors and 
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nurses can be flown into areas cut off by floods, fires, 
or other disasters. Sick and injured people can be flown 
from their homes to hospitals hundreds of miles 
away in a very short time. Many airplanes and heli- 
copters have been equipped as flying ambulances. Air- 
craft are used to hunt for and rescue persons lost at sea, 
in forests, or on mountains. Special drugs and medicines 
can be rushed to persons needing them. Atomic 
isotopes which soon lose their power are flown to 
hospitals in time to be used in treating patients. 

Aviation even has created a new field of medicine 
which studies and treats the effects of flight on the 
human body. See AVIATION MEDICINE. 

Conservation. Aviation helps develop and conserve 
natural resources. Airplanes are used to reseed burned- 
over forest areas. One airplane with only one or two 
men aboard can do the work of a seeding crew of 
several hundred men working on the ground. In 
addition, areas can be seeded from the air which could 
not even be reached by ground travel. Aircraft patrol 
forest areas for signs of smoke and fire, and fly fire fight- 
ers to forest fires. Many mountain lakes are restocked 
with fish by dropping small young fish into them from 
the air. Blocks of salt and bales of hay or other feed are 
dropped to herds of wild deer, elk, and antelope which 
might starve when their natural feed is covered with 
snow. In some flood areas, beaver have been dropped 
by parachute from airplanes. The little animals soon go 
to work building dams. In a few years the natural form 
of flood control practiced by the beaver is working. 

Recreation. A trip to other countries used to be 
possible only for persons who could spend several 
months in travel. This left out average persons with 
only a two- or three-week vacation. Now many people 
fly to other countries for vacation travel. The travel 
time to and from other countries by air may take only 
one or two days. This leaves most of the vacation time 
free for sightseeing and other pleasures. 

Many persons own their own aircraft to fly for pleas- 
ure. Quick trips to the beach, to hunting or fishing 
resorts, or to vacation spots in the mountains can now 
be made over week-ends. For many persons, flying 
itself is a form of recreation. The thrill of being able 
to look down at the earth from the sky is an enjoyable 
sensation to flying enthusiasts. 

International Relations. If aircraft had been in- 
vented thousands of years ago, many of the differences 
in social, political, and economic ideas throughout 
the world might never have developed. Aircraft now 
can speed over natural barriers which long kept nations 
apart. Flying is making it possible for more persons to 
travel in other countries, so the peoples of the world 
have an opportunity to understand each other better. 

Representatives of governments meet in conferences 
such as those of the International Civil Aviation Or- 
ganization, to decide problems of international flying. 
They agree on such things as the right to fly over each 
other’s territories, the right to land at each other’s air- 
ports, and the routes of world airways. 

Unfortunately, aviation has brought a fear of attack 
from the air to many people today. Natural barriers do 
not help protect a country from enemy air attack. Some 
people believe that such conditions will eventually end 
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all war. Others believe that aviation makes future мӣ 
more certain. The Wright brothers, who invented th 
airplane, were greatly disturbed because their inventiogo 
became an instrument of war. See Ai Force. ! 

Language and the Arts. Aviation |. «dded hundreds 
of new words to the languages of t! world. Gabriel) 
de la Landelle (1812-1886) originated! ihe word aviation: 
in 1864 when he and some other French scienti 
formed the Société d'Aviation to sudy aerial navi- 
gation. About 1869, the word a //ane came intg 
use in England. It soon was changed to airplane № 
the United States. Technical m 


aeronautics to mean the science ani art of flying, 
They use aerostation to mean the operation of lighter 
than-air craft and aviation to mean the use of heavier: 
than-air craft. But most persons think of aviation ag 
including any means by which men fly. Almost every 
development in aviation has brought new word 
and terms. Many are found in the articles in the field of 
aviation in THE Мовір Book ENCYCLOPEDIA. 


In the earliest times there were myths about flying” 
horses, flying carpets, and men who tried to fly. The 
ancient Greek writer Lucian made up stories about 
flights to the moon. In the 1800's, Jules Verne and 
Edgar Allan Poe wrote many stories about flying 
above the earth and in space. One of the best-known 
poems about flying is “Darius Green and His Flying 
Machine? written by John Trowbridge while the 
airplane still was considered only а dream. 


Since man has conquered the air, many adventure 
stories have been written about daring airmen. Th 
field of science fiction deals with imaginary space fl 


In 1842, Alfred, Lord Tennyson. the English poet, 
forecast the future of aviation in his poem “Locksle} 
Hall,” in which he wrote: 


“For I dipt into the future, far as human eye could see, 
Saw the Vision of the world, and ail the wonder that 
would be; 
Saw the heavens fill with commerce, argosies of magie 
sails, ` 
Pilots of the purple twilight, dropping down with costi 
bales." 


For thousands of years, artists have been dra: \ 
pictures and making figures of stone and clay to te! 
of man's dreams of flight and of his conquest of th 
air. Some of these may be seen in the illustration Mam 
Dreams of Flight with this article. 

Many popular songs have been composed T. 
flying, with such titles as “Come, Come Take a Trip 
My Airship” and “Flying Down to Rio.” After Wo С 
War II, the American composer Marc Blitzstein ру 
duced a symphony called The Airborne. It tells in words: 
and music the history of aviation. 


How Men Learned to Fly 


Men Dream of Flying. Long ago, men watched birds: 
fly and tree leaves float through the air. Men flapp 
their arms and tried to fly like birds. They jump 
off cliffs and tried to float like leaves. But men 2 
not built like birds, nor are they as light as leaves. Es 
could not fly, and they decided flying was а gift P E 
to enjoy. Pictures and statues from earliest isto! 
show this. 


The desire to fly runs through many stories and leg- 


MAPS for the 
AIR AGE 


MERCATOR MAPS 
WERE MADE FOR SHIPS 
looking о! o Mercator mop, wh оз hongs in many 


you might never reolize thot the shortest 
route between Woshiagton ond Tokyo 


i 


AIR AGE MAPS 
ARE MADE FOR AIRCRAFT 
A piece of string stretched be- -r 
tween two cities on a globe shows f 
the shortest distance, or great A S 
circle route, between them. Air 
Age maps are drawn to show 
this shortest distance from the 
center of the map to other places. | = 


AIR AGEMAP 
CENTERED ON 


AIR AGE MAP 
CENTERÉD ON 


THE WORLD LOOKS DIFFERENT 
FROM EACH AIRPORT 


Air Age maps can be drawn with any city at the center 
of the world. A straight line drawn from the city shows 
the route an aircraft takes to fly the shortest distance 
from the city to any other place on the map. 
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hus and his son, ican The story says Печь 
ki the жа when he flew too close to the sm 
ate wax melted. We know today this is not a tue 
sx because the higher you fy, the colder it is The 
Av. sans had stories about genii and flying carpets 
wt carried people through the ай. See Asma 
№ ить DAEDALUS; бами; Роли. 


nular to the streamlined shape now used in airplane 
кз. Chinese and Greek inventors beamed to make 
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Jer . 
It was about A.D. 1300 before anyone tried to 
the problem of flying scientifically. Roger 
1 oglish scientist and writer, studied the problem 
‹ чу. One of his ideas was that very light objects 
{oat in air just as somewhat heavier objects could 
i. water. This idea used a principle discovered 
Archimedes nearly 1,500 years earlier. Bacon suggested 
the idea of balloons filled with “liquid fire” which would 
be lighter than air. He also suggested a flying machine 
which would flap its wings like a bird. Such a machine 
is called an ornithopter, but no one has ever succeeded 
in making one that would fly. See Bacos, ROGER. 

In the late 1400's, Leonardo da Vinci, an Italian 


the problem of human flight. 
and he drew many pictures of wings which he thought 
could be attached to the arms and 

could fly. Da Vinci also ee ee 
propellers, and helicopters. But so as is known 
veer tied to build any aircraft. See Da Vi 
LEONARDO; PARACHUTE. 

Men Fly into the Sky. In the 1670's, 
priest, Francesco de Lana, suggested buildi 
boat. It was to be lifted by four hollow 
which all air was to be pumped. It also 
a sail for the wind to carry it forward. De 
not know that as soon as the pumped 
the co balls 
air рро EET On uc ey us but Mio 
however, because he believed it would be used for 
fare, and, as he wrote, because “of the disturbance it 
would cause to the civil government of men." т 

It is said that in the 1670's, а French locksmith 
named Besnier flew by means of paddlelike cloth wings 
which he attached to his shoulders and feet. There is 
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AVIATION 
comsicheralhe denis that the жїл maay few 


six miles an hour Re ner; Глам з. 
Meanwhile, long before the Wi brother, many 
men tied to build fying machines 


120 feet. 
Starting in 1891, Otto Lilienthal, in Germany, made 
thousands of in gliders. These flights proved that 


Finally they built a gasoline-powered airplane 
i 1903. See AIRPLANE; 


t the manufacture of omithopters. 
any other kinds of aircraft have been successfully 
. See AUTOGIRO; CowveRTIPLANE; GUIDED 


first practical helicopters. New engineering skills 
yet bring abou 
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Амди, dief god of 
the Ануш, wor 
p<twed oth эзчуу 


MAN DREAMS 
OF FLIGHT 


Mon, himself unoble to fly, 
even in the very eorly days 
endowed his gods ond other 
beings with power to fly. 


The Valkyries of Norse mythology rode winged horses. 


‘ жа: Наз юоғтЕя 
I $ ew 
* " р e Ao 
7 hyi J. А. C. ‹ = 
1 Байон, D» чле 
і x H x whew 
“ т а é vw 
1 à > T 

4. 1 8 
" . . 
Г - سا‎ 
and км س‎ 
а ы , + 
k iru 

higher tha ` 
Пк aller vh 
to hu j - 
to many « * Fra | 'ew 
man to б t k -a 
killed two years later tr - ^m 
France to England. 1 “ und 
unsuccesmfully to er 
North Pole. Not ) m dw 
Atlantic. In that s 0 
E urope both in airplanes and no mem 
flew over the North Pole bx ind in ай 
airship. Three years later the 5 s cromed 
by an airplane 

The long-distance t »t im 
terest was that of Ch * А. 1 few nom 
stop from New York to Paris that ome 
man, alone, could fly 4,6: xam 
in thirty-three and а half | calue the 
airplane had “come of age M «came wil 


ing to invest money in aviat a 
The farthest men could f world. 


The first round-the-worl + by 
United States. Army m 
Twenty-five years later, и M States Ай 


Greek myths told of 
Daedalus, who made 
wings of wax and 
feathers, and Pegasus, 
а flying horse. 


Holioween-Lke demom of the 
Moddie Ages were bebeved to 
nde fying drogom 


Eorly Christions pictured 
angels with wings. 


Government Aid and Control 
From the very start of aviation it was clear that some 
sort of government control was needed Aircraft could 


be a powerful weapon of war. The governments of most 
countries, therefore, wanted to build up their aviation 


Government regulation of aviation is even older than 
the airplane. In 1784. Paris forbade balloon 
flights without special ts. were abo carly 


Accidents happened often. Many were killed 

or injured because they were enough to go for 

rides in crude aircraft with i pilots. 
After World War I, many airplanes and en- 
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gines were sold to private filers, Do x Фа рф 

dots known as barnstormers traveled - thue сошмуу 

y єтєй a rather poor living им бш м 

camivals or shows, and by taking p- cn bos dida. 

As the airplanes became older, : ard many 
accidents. 

The lane number of ай acci cased quu 
ments to set up controls on ай trali lie 
lots and mechanics, and on licen d == = 
aircraft. Air lines, aircraft«nanuf & companies, 
and pilots’ groups also aided aviat у by си 
inspection of aircraft and by givi: ` information 
to fliers. As a result, flying has s «come safer. 
In 1930, the first year aviation safc исз were kept, 
more than 28 passengers were killed | гу 1000000000 

miles flown by schedule lines, Thiny 
years later this figure had dropp за than ome 

killed for every 100,000. * wenger miles. 
This is a distance equal to some 4.000 trips amund 
the world. 

Governments study the causes of ли crashes to help 
them make regulations as to the ways aircraft must be 
built and the rules pilots must observe in flying. 
The problem of air safety is becoming more and mom 
that. of controlling the increasing along ай 
ways and around airports. Governies! statistics show 
that most aircraft accidents today ar ‘used by emos 
on the part of the pilot. 

To Help Aviation Grow. Govern’ always have 
spent large sums of money to ge! т transporte 
tion. They have given help to wate: vay, and rail 
way carriers. So they quickly rea! that the new 
flying industry needed help. Соус: s now set up 
navigation aids and traffic controls : airways 
at airports. They help build airports 1 hey assist. ai 
craft manufacturers in making new ал better aircraft. 
Through air-mail payments they heli ar lines. Gow 
ernments pay for training many pilots. ик luding those 
in the armed forces. They also sponsor aviation 


education programs. 

Aviation Control in the United States. The over-all 
control of aviation by individual states or cities would 
not work, because aircraft can fly across state lines. 
Therefore Congress passed laws to aid and control 
flying. The Federal Government spends large amounts 
of money each year on aviation. Tens of thousands of 
government employees work in agencies that have 
some connection with aviation. 

Almost every agency of the Federal Government has 
some interest in aviation. But several are directly com 
cerned with the development and regulation of civilian 
and military aviation. These agencies include the Civil 
Aeronautics Board (CAB), the Department of Defense, 
the Federal Aviation Agency (FAA), and the National 
Aeronautics and Space Administration (NASA). Other 
Federal agencies provide valuable aids to aviation- 
For example, the Weather Bureau provides world-w 
weather reports and forecasts necessary for safe flying 
The Coast and Geodetic Survey makes and distributes 
aviation charts. The Federal Communications Com 
mission controls the radio aids used by fliers. See ең 
separate articles in THE WORLD Book EN и 
on the above mentioned agencies. x 

State and Local Aviation Control. Nearly all i" 
have some kind of aviation organization or regu? 


AIR TRAFFIC CONTROL p WI 


fede i TOT Tk Hee № we he ee we 
бен aed present saian, рар qu Wo dperqenmann. 
поета Vaf a, om he pomt 


Fuga Pies meos be fhod by 
pism wo affa. сенен ена cu 


Ged qum olius by 


desees Cung Me emo onhe 


Ай Treff Control Centers 
com^ ol oll ov 


orwoys i^ Фе US 


Мос Infermetion & provided № plot в fonce teow 
fenes cock doy by he United Фомы Weather Bureau. Pilon 
(on obron Soeco! Trp боесом Cover mg оту piommed figan 
kom obest 150 orwoy terminal eeofhes totom Emergency 
wether cÁoe motor а broodco to pilot e Aight Mory or 
ports oed or imei hre meteorologen to koreco weather tor 


Meer peor! operate 


Airport Troffic Control di- 
rects oll oircroft within about 
ten miles of a lorge сиром. 
№ gives instructions to pilots to 
prevent collisions between 
planes landing ond toking off. 


GROUND 
CONTROLLED 
APPROACH (GCA) 


Airport control tower operotor keeps "oct plone by 
rodor. By using two-way rodio he con tell he pilot Me 
plone's altitude, its distance from the airport the counne 
the pilot should fly to reach the landing run» 


improve airports. Many states hay у of licens 
ing aircraft as well as pi andes, This 
licensing usually consists merely ation, the 
possession of a FAA certificate be sidered the 


states have 


basis of issuance of a state « 


a fixed fee set up for this ser not. State 
licensing of aircraft and aviatior 1 is often а 
means by which local police and enforcement 
officers may be used for enforcing n regulations. 
Many large cities have аігр‹ sons. Such 
organizations help enforce avia rules and 
regulations. Other cities have loca prevent low 
flying and other violations of safc ts. [n large 
саз Bme Te cities, local police may use airp clicopters to 
i check up on air-traffic violators 
The activities of these state aviation commissions vary Aviation Control in Other Countries. Most countries 
considerably. Some are concerned chiefly with the of the world have aviation regula: f j 
development of aviation, and others with laws and law — set up by their own governments. ^ of these am 
enforcement. In some states, the taxes collected on modeled in part after the CAB ar FAA of the 
aviation gasoline are used to pay the expenses of the United States. In some countries ver, there 5 
state aviation commissions, and even to build or not the definite separation of civil a: tary aviation 
that we have in the United Sta The control of 
aviation by military leaders in s hose countries 
INSTRUMENT LANDING SYSTEM (ILS) often slows up the development of үп aviation. In 


Loan iria. nd rt se ind 
The pilot con steer the oir some countries alr-navigation апа гуе а! 

to the runway even when he is not able to 
see the ground, merely by watching instru- 
ments in the oirplone cockpit. Radio 
stohons om the ground send automatic 
signols which ore received on the oir- 
plone's instruments. 


Localizer Transmitter sends out о verticol 
radio beam which lines up the oirplone w^ 
the center of the runway. 


Glide Path Transmitter sends ov! © fiot 
/ beam which slants upward like © long 
chute down which the airplane glides. 


Radio Marker Beacons guide the 


E plane toward the runway. 


ПН. NN 


AIRWAYS OF THE UNITED STATES 


Flying in Canada is regulated by civil authorities 
oder the Canadian Aeronautics Act of 1922. Great 
Britain's Air Navigation Act of 1936. provides for the 
ontrol and development of civil aviation. 

International Aviation Treaties and Agreements. 
it is so easy for aircraft to fly acrom a boundary between 
(wo countries that it has become necessary for many 
countries to make aviation treaties with their neighbor 
In some cases such agreements have restricted. inter- 
national travel. In other cases they have made such 
travel easier, but at the same time kept it under con- 
trol. Two important international agreements have 
been signed for the control of international air trans 
portation. The first of these, known as the Warsaw Con- 
vention, was agreed to at a conference in that Polish 
city in 1934. Regulations were set up covering docu- 
ments required of international passengers, clearances 
required on goods carried between countries by air, and 
agreements concerning the liability of the carrier. 

The next important international aviation conference 
was held in Chicago in 1944. Most of the countries 
of the world took part in this, with the exception of 
the Soviet Union. This mecting established what is 
known as the International Civil Aviation Organiza- 
tion (ICAO). This organization of some 72 nations 
has permanent headquarters in Montreal, Canada. The 
ICAO works to improve international economic, 
legal, and transportation problems of aviation. It also 
supports weather-observation ships in the Atlantic and 
Pacific, and a LORAN (long-range aid to navigation) 
station in Iceland. See INTERNATIONAL CIVIL AVIATION 
ORGANIZATION. 


Amociated with ICAO is the International Ай Trane 
pon Aeociation (LATA). This i а voluntary organi 
ration of ам les operating internationally, LATA 
cooperates ские with ICAO in the control and stand. 
ardization of intemational ай traffic. Other ongan- 
izations which work closely with LATA and ICAO are 
International Telecommunications Union and the 
World Meteorological Organization. These interne 
tional aviation onganizationt have done much to elim 
nate bottlenecks and to cut red tape in Intemational 


ait transportation. 
Alrwoys 


Airways are routes through the ай that airplanes 
follow in flight. They are like highways for automobiles 
ое tails for trains. Мом airways extend thousands of feet 
up in the air and are 10 miles wide. 

The earliest airways were simply routes over which 
such as rivers, lakes, mountains, cities, and towns 
Often, carly pilots followed railroads or highways. Air 
markings, such as the names of towns painted on roof- 
tops, were developed to help this type of flying. Мом 
of today's aircraft navigate the airways by means of 
radio. 


Development of the Federal Airways System. The 
Federal Airways system is the network of airways 
regulated by the United States Government. The Post 
Office Department developed the airways system be- 
tween 1918 and 1926 to aid the regular flying of air 
mail. A chain of radio stations to transmit weather in- 
formation was built at airmail airports in 1920 and 
1921. The first lighted airway was established between 
Cheyenne, Wyo., and Chicago in 1924. Two years later, 
а nightlighted airway system was completed from coast 
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United Air Lines 


Pilot, Copilot, Flight Engineer, and Stewardesses prepare 
to board their four-engined airliner for a flight. 


to coast. Revolving beacons spaced along the airways 
flashed a clear and then a red light. 

Intermediate landing fields were built along the 
airways at the same time the beacons were installed. 
Then, if a pilot had to land before he reached his desti- 
nation, he could go to an intermediate field. 

In 1927, the airways were placed under control of the 
Department of Commerce. Two types of radio stations 
were built along the airways. Radio-range beacons send 
automatic signals to pilots, giving them their position 
along the airways. Radio-telephone stations send weather 
information and traffic-control orders to airplanes. Air- 
lines also have their own radio stations to communicate 
with their pilots. 

As the number of airplanes using the airways in- 
creased, it became necessary to establish some kind of 
traffic control. In 1996, the airlines set up their own 
traffic-control offices at three major airports. In July, 
1936, the federal government took over the problems 
of airways traffic control. Today, the Federal Aviation 
Agency controls the airways. 

Air Route Traffic Control Centers are maintained 
by the FAA to prevent collisions between airplanes 
in the air. The centers look like a telephone-switch- 
board office. Each center has a huge map with model 
airplanes spread over it. These represent all the air- 
planes in the air along the center's airways. The center 
keeps in communication with all its pilots, either 
through airline, military, or federal radio stations. Pilots 
must follow instructions on the altitude and speed to fly. 

Skyways are airways established for light, private 
planes not equipped with the high-priced radio and 
electronic instruments needed to follow the Federal 
Airways. The 24 skyways are 40-mile wide routes 
picked for good emergency landing spaces between 
airports. All these routes are clearly marked so that 
pilots can see the names of towns and highways from 
the air. The skyways are named for famous Americans, 
such as the Will Rogers Skyway that runs from Los 
Angeles to New York City. 

World Airways provide routes to nearly every part of 
the world. The Pan American World Airways System 
established the original aids to air navigation for 
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planes flying from the United States to other 
From its founding in 1927, Pan Ame 
a weather reporting service, built speci 
and developed means for navigation r open water 
Meanwhile, Canada, Great Britain, brance, and other 
nations developed airways systems т their own 
borders. 

Many nations of the world coop: 
ICAO to provide air navigation servic 
For example, 16 nations work togeth 
to operate nine floating stations in tl 
Ocean. These ships provide weathe: 
navigation aid, and rescue planes di 


countries. 
ın established 
idio stations. 


through the 
n ocean areas. 
ith the ICAO 
North Atlantic 
rmation, give 
d at sea. 


Careers in Aviation 


Some 1,100,000 persons in the United States hold 


jobs in aviation. About 900,000 ol these work in manu- 
facturing airplanes and parts. The r maining 200,000 
are employed in air transportation. This does not in- 
clude the millions of servicemen and women in military 
aviation. Aviation jobs fall into the following groups. 


Flight Operations. Pilots and co-pilots must pass 
severe physical and mental tests. They require months 
of instruction in aerodynamics, navigation, meteorology, 
aircraft upkeep, and flying. Pilots obtain their train- 
ing from private flying schools, at universities, or in 
military service. 

The FAA issues several types of certificates to airplane 
pilots. A student. certificate is issued to beginners, and 
permits them to fly solo under super ision. A private 
pilot license requires that the person be at least 16 years 
old, in good health, pass both written and practical 
aviation examinations, and have . hours of flying 
experience. A commercial pilot license sued to persons 
over 18 who have had 200 hours of fying experience, 
and who pass both written and flight (sts. To receive 
an air-line transport pilot license a pilot must be 21 or 
more, passed the proper tests, and have had 1,200 
hours of flying experience. 

Stewardesses look after the comfort о! passengers on 
airline flights. For these jobs, most air lines hire women 
who have had several years of college, business, ог 
nursing training and experience. 

Air liners flying long distances or across oceans сапу 
flight engineers and flight navigators. The flight engineer is 
responsible for watching the many instruments an 
gauges which tell how the engines are operating, an 
how fast fuel and oil are being used. The flight navigator 
plans the course to be flown, and keeps a continuous 
record of the exact position and progress of the plane. 

Other important jobs in connection with flight opera- 
tions, but which are performed on the ground, are ks 
of aircraft and aircraft-engine mechanics, flight 2 
patchers, meteorologists, radio operators, and pi a 
engineers. Specialized training is required for all t dio 
jobs. Pilots, mechanics, flight engineers, flight à 26 
operators, and aircraft dispatchers all have to h2 
certificates issued by the FAA. у 

Commercial Aviation. The many different corpos 
tions which use private aircraft for transportation ert 
have flight and ground personnel similar to in í 
used by the air lines. Agricultural aviation enp He 
many persons familiar with sprays and dusts use en 
insect control Flying schools use trained ама 
personnel as teachers. 


Airline and Airport Operations. About half the 
people working in the air-transport industry are office 
employees. Some sell tickets and handle routing of 
passengers. Others hold clerical and stenographic jobs. 
\nother large group is hangar and field personnel 
such as ramp attendants, fleet service personnel, and 
baggage and cargo handlers, Many of these jobs do not 
cquire special aviation training. 

Aircraft Manufacturing. The greatest number of 
ersons working in aviation help make aircraft engines, 

ropellers, instruments, electronic equipment, and other 
arts and equipment for airplanes. The jobs in the 
ıviation manufacturing industry which require the 
'reatest amount of training are those of aeronautical 
ngineers. They design the various parts which make up 
the aircraft. After the original airplane is built, they 
make many tests to perfect it. When the airplane is 
linally ready for mass production, other engineers figure 
out the best way to manufacture it. 

The aircraft-manufacturing industry also employs 
large numbers of skilled technicians. These include 
draftsmen, welders, sheet-metal workers, and machine- 
1001 operators. 

Government Aviation Jobs are mostly in the FAA. 
Many persons skilled in radio and radar are required for 
operating airport and airways services. A large group of 
clectronic and radio technicians is needed to keep the 
air traffic control system operating properly. Smaller 
numbers of electronic engineers are required for the 
design and installation of radio aids to navigation. 

FAA aviation safety agents maintain district offices 
throughout the United States. Some of these agents 
are concerned with the licensing of pilots, and there- 
fore have to be highly experienced pilots themselves. 
Others are concerned with the airworthiness of air- 
craft, and as such have to be experienced aircraft 
and engine mechanics. 

The Civil Aeronautics Board employs a number of 
air safety investigators. It is their duty to investigate 
aircraft accidents, determine possible causes, and 
suggest means of preventing similar accidents. Some 
of these men have to be experienced pilots; others, ex- 
perienced mechanics. A few highly skilled and experi- 
enced aeronautical engineering jobs also exist in the 
CAB. Because the CAB is also responsible for the eco- 
nomic control of airlines, this agency employs a num- 
ber of economists who must be thoroughly familiar with 
the air-transportation industry. Н. E. MEHRENS 

Critically reviewed by IGOR I. Sikorsky, LESLIE A. BRYAN, 
and PAUL EDWARD GARBER 


Related Articles. Sec the heading Transportation in 
the Air in the TRANSPORTATION section of the READING 
AND Stupy Guipk for a list of articles dealing with Avia- 
tion. Зее also the Transportation sections of the various 
state, province, country, and continent articles. Sec also 


the following articles: 
BIOGRAPHIES 


An alphabetical list of biographies appears under the 
heading Air Pioneers in the Brocrapny section of the 


READING AND STUDY GUIDE. 
Kinps OF AIRCRAFT 


Airplane Balloon Helicopter 
Airplane Model Convertiplane Ornithopter 
Airship Glider M Rocket 
Autogiro Guided Missile 


AVIATION INSURANCE 


Unctassirmn 

Acrodynamics Aviation Medicine Radar 
Air Force Ceiling Radio 
Air Race, National Jet Propulsion Space Travel 
Aircraft Instruments Map Transportation 
Airline Navigation Weather 
Airport Propeller 

Outline 


1. How Aviation Is Changing the World 
A. Transportation F. Saving Lives 
B. Communications G. Conservation 
C. Research and Knowledge Н. Recreation 


D. City and National 1. International 

. . Development Relations 

E. Agriculture J. Language and the 
Arts 


Il. How Men Learned to Fly 

Ill. Government Aid and Control 
A. To Insure Safety 
B. To Help Aviation Grow 


E. Aviation Control in 
Other Countries 


C. Aviation Control in F. International 
the United States Aviation 
D. State and Local Treaties and 
Aviation Control Agreements 
IV. Airways 
A. Development of the C. Skyways 


Federal Airways System 
B. Air Route Traffic 
Control Centers 
V. Careers in Aviation 


What is an Air Route Traffic Control Center? 

How does the government help aviation? 

What is an ornithopter? 

What part docs aviation play in conservation? 

Why was Charles A. Lindbergh important to aviation? 
What was a barnstormer? 

What is the ICAO? 

How do cowboys use airplanes? 


D. World Airways 


Books for Young Readers 


FLOHERTY, JOHN J. Aviation from the Ground Up. 2nd rev. 
ed. Lippincott, 1960. A survey of the history of avia- 
tion up to the present. 

GOTTLIEB, WILLIAM Р. Jets and Rockets and How They 
Work. Garden City, 1959. 

Lent, Henry B. The Helicopter Book. Macmillan, 1956, 
Helicopters from the designer’s drafting board to the 
pilot’s final testing. 


Books for Older Readers 


BERNARDO, James V. Aviation in the Modern World: The 
Dramatic Impact upon Our Lives of Aircraft, Missiles, and 
Space Vehicles. Dutton, 1960. 

Соомвѕ, CHARLES I. Wings at Sea. Morrow, 1958. А 
survey of naval aviation. Gateway to Space. 1960. This 
account of the exploration of space includes a dc- 
scription of artificial satellites, rockets, and missiles. 

Jane's All the World's Aircraft, 1960-67. Comp. and ed. by 
John W. В. Taylor. McGraw, 1961. This is the most 
complete survey of aircraft. ; 

LINDBERGH, CHARLES А. The Spirit of St. Louis. Scribner, 
1953. Pulitzer prize winner. 

WILLIAMS, BERYL, and EPSTEIN, SAMUEL. Rocket Pioneers 
on the Road to Space. Messner, 1955. 

YATES, RAYMOND F., and Russell, M. E. Space Rockets 
and Missiles. Harper, 1960. 

ZAREM, LEWIS. New Dimensions of Flight. Dutton, 1959. 
With RosERT Marrey: New Era of Flight: Aeronautics 


Simplified. 1956. 
AVIATION INSURANCE. See INSURANCE (Aviation). 
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AVIATION MEDICINE 


AVIATION MEDICINE в the branch 
` Г 4 the € 


B ` Ж. € wi сіз 
7 к A à 3 we be g 
, з are ht f A At 
I les xis of treating medica 
$ res g from flight. Aviation med 
t u strains of f t The specialist in aviati 
j s called a t 
pert ance of airplanes we un 
| er and higher above their normal 
er earth's surface at high 
alt ds up to and beyond the speed of 


the human body under severe stresses and 
which it is not naturally fitted to stand. Thes 
stresses са ıuse illness, injury, and even death unless 


prevent yeasures are taken. The airman may become 


mentally and emotionally disturbed from anxicty over 


bad weather, or over the failure of the airplane or 


equipment to work properly In military aviation 


similar disturbances may result from combat. Even 


under normal conditions of operation, а commerc ial or 
military plane has so many aircraft instrume nts and con- 


trols that the mental and physical acts of flying plac 


the pilot under moderate to severe strain 
Leadership in Aviation Medicine. In the 

States, aviation medicine is carried on by military and 

civilian bran 


United 


= of the federal government, by educa- 
al and research institutes, and by some commercial 


airlines and aircraft manufacturers 

The United States Air Force maintains two principal 
aviation-medicine organizations. The Aero Medical Lab- 
ratory develops and tests various types of personal 
also advises on medical 
requirements in the structure and design of airplanes 
and aircraft instruments. The School of Aviation Medicine 
investigates fliers’ mental and body reactions to flying 
conditions and works out tests for choosing the best 
candidates for flight training 


equipment for aviators. Ц 


wo 
The school also trains 


Bur 


safety 


lards ar 
personnel. The £ 
is responsible for the soluti 
All civilia 
examinations and obtain med 
FAA before they arc 
Hazards at High Altitudes. danger 
of high-altitude flying are la кух 


field of aviation 


permitte 


for bodily needs; 


2) extre 


“sures. Lack of oxygen res i 
ANoxiA). T rapidly 


above the carth's surface 


anaxte an 


2 (see 


8,000 feet, and to —55°C. at The atmos 


pheric pressure also decreases. А 
at 18,000 feet the pressure on t 


to half that at the earth’s surfac t 


to yy sea-level pressure. Low а 


cause a condition known as 


hokes, which may make the f o pilot his 
airplane (see BENDS) 
Aviation medicine has done 1 t airm 


from the health hazards of fiy 
pressurized cabins are used to | 
however, a limit to the use of ox 
breathing pure oxygen under pres 


the body cannot take up eno 
no altitude limit for pressurized 
that the fuselage must be strc f 
the difference between the pressur 


the extremely low pressure outsid 
airplane cabins are usually kept at à | 


sure equal to 


A Tilting Chair Device, left, 
tests the effect of changing 
position on а pilot's vision. In 
on experimental space cobia, 
below, an airman experiences 
conditions similar to those fo 


be expected in space flight, 


$. Air F 


ınan and throw him out of the plane if he із sitting near 
the place where the cabin breaks open. Other persoos 
in the plane would require oxygen within a short time. 
Without it, at altitudes of feet and above, they 
would lose consciousness in one minute. Bends ot 
injury from the severe cold would be unlikely to occur 
for some time. Fortunately, acronautical engineers 
aviation medical specialists have almost eliminated 
hazards of oxygen failure in aircraft in flight. 
Reactions to high altitude are studied in 


ЗЕ 


while flying. 
used to determine which pilots are especially likely to 
suffer attacks of bends or chokes. 


а ship rises and falls with the waves as it travels acros 
a rough sca. This type of motion may cause ainickness 
(sce AIRSICKNESN). 
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Trento may become annoying and redare the pilot's 
efficiency unless be is peosected buen it by a эрик) 
«f at. Sound нисо can also ийийт with die В 


Scientists are also trying to devise methods of safe 
ejection from space aircraft. To test their theories, they 
have shot mice and monkeys into space with rockets. 
Some of the animals parachuted safely to carth in the 
rockets’ nose cones. W. R. Srovau 

Related Articles in Мово Book include: 

à Bends es 
rave 
G( Tn ard Stapp 

AVIATOR. Sec AIRPLANE PILOT; Aviation (Careers 

in Aviation). 
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AVICENNA 


AVICENNA, ли ih SEN uh (980-1037), also known 
as IBN-SiNA, was an Arab physician, philosopher, astron- 
omer, and poet. His most famous work was his Canon 
of Medicine, used as a medical text for over 600 years, 
and still used occasionally in the Orient. He described 
lockjaw, pleurisy, oral anesthetics, animal experimenta- 
tion, and malaria therapy in his book. He also wrote 68 
books on theology and philosophy, 1l on astronomy 
and science, 16 on medicine, and four of poetry. 

Avicenna was born in Bokhara, a city in central Asia 
and now part of Russia. When only 20, he was known as 
the most learned man of his time. 

AVIDIN. See Ecc (Uses of Eggs). 

AVIGATION. See Navication (Air Navigation). 

AVILA CAMACHO, AH vee lah Кай MAH choh, 
MANUEL, та NWEL (1897-1955), a Mexican soldier, 
diplomat, and political leader, served as president of 
Mexico from 1940 to 1946. As president, he continued 
the reform measures introduced by Lázaro Cárdenas 
(see CARDENAS, Lázaro). But Ávila Camacho intro- 
duced a more conservative note into national life. Dur- 
ing World War II, he rallied Latin-American nations 
to oppose the Axis Powers. See Mexico (Economic 
and Social Progress). 

He was born in Teziutlán, Puebla, Mexico. When 
he was 17, he joined the uprising led by Venustiano 
Carranza against President Victoriano Huerta (see Car- 
RANZA, VENUSTIANO). He later fought with Cardenas 
and Plutarca Elias Calles against the rebellion of Adolfo 
de la Huerta in 1923. Avila Camacho received recogni- 
tion for his defense of Morelia in 1927. Avila Camacho 
negotiated the surrender of 12 rebellious generals in 

1929, He served as Secretary of National Defense under 
Cárdenas. Hanorp E. Davis 

AVOCADO, av oh КАН doh, is the fruit of a tree that 
belongs to the laurel family. It is sometimes called 
alligator pear. The avocado is native to tropical America, 
but has been grown elsewhere. Several varieties are 
raised in California, Florida, and Hawaii. 

The avocado may be round, egg-shaped, or in the 
shape of a pear. It varies in color from green to pur- 
plish black. The fruit weighs $ to 3 pounds. It contains 
a large, round seed, and is covered by a leathery skin. 
The yellow-green pulp, which is the part eaten, is as 
soft as butter and has a nutty flavor. It is rich in fruit oil 
and contains several vitamins. 

Avocados are eaten in salads, cocktails, desserts, soups, 
and spreads. The fruit is ready to eat when slightly soft, 
and when the skin peels off easily. Avocados soften nat- 
urally at room temperature, but may become discolored 
at temperatures below 42°F. Guacamole is a popular 
Mexican and Cuban salad made from chopped hot 
peppers, onions, and tomatoes mashed together with 
avocados. 


Henry Н. FERTIG 


Scientific Classification. Avocados are in the family 
Lauraceae. One popular variety is genus Persea, species 


americana. JULIAN C. CRANE 


See also PrANT (color picture, Fruits Unknown to 
Our Forefathers). 


The Avocado is a highly valued tropical fruit. The pear- 
shaped fruit of some varieties has rough, shiny skin. P 
Its yellow-green edible pulp has a nutty flavor. 
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VT Pn 
Alfred M. Bailey 


The Avocet lays three or four spotted eggs in a crude nest 
which it builds on the ground during the breeding season. 


AVOCET, or AVOSET, AV oh set, is а long-legged wad- 
ing bird. The American avocet is most common west of 
the Mississippi River, from Canada to the Mexican bor- 
der. This avocet is about 17 inches long. It has a white 


body and black wings. The head and neck are streaked 
with brown during the breeding season. | he bill is long 
and flat, and curves upward. The avovet scrapes its bill 
along the bottom of shallow pools ol water. In this way 
it collects the small water animals which it cats. It also 
eats other food.that floats on or in the water. Harmful 
insects form part of its diet. Scientists believe that 
avocets use certain head movements 10 communicate 
with other members of the flock. 

In winter, avocets travel southward. often as far as 
Guatemala in Central America. The Migratory Bird 
Treaty Act protects the birds (sec BIRD |Protective 
Laws]). 

Scientific Classification. Avocets belong to the family 


is genus Recurvi- 
ALFRED M. BAILEY 


Recurvirostridae. 'The American avocct 
rostra, species americana. 


See also STILT. 


J. Horace McFarland 


HISTORIC AXES 


AVOGADRO, az voh GAH droh, AMEDEO (1776- 
1856), CONTE DI QUAREGNA, was an Italian physicist. 
He proposed in 1811 his famous hypothesis, now known 
as Avogadro’s Law. The law stated that equal volumes of 
all gases at the same temperature and pressure contain 
the same number of molecules (see MOLECULE [Molecu- 
lar Weights]). His law helped overcome flaws in John 
Dalton's atomic theory (see DALTON, Jonn). Avogadro 
also distinguished between an atom and a molecule, 
and made it possible to determine a correct table of 
atomic weights (see Атом [Atomic Weight]). Correc- 
tion and standardization of atomic weights began in 
1858 when Stanislao Cannizzaro, an Italian chemist, 
reminded chemists about Avogadro's forgotten work. 
Avogadro was born in Turin. 

See also Gas (Avogadro's Law). 

AVOIRDUPOIS, av ur du POIZ, is a system of weights 
used for common, sizable articles of commerce, such as 
coal, grain, or foodstuffs. This system is used primarily 
in North America. The word avoirdupois comes from 
French words meaning goods of weight. The basis of this 
system is the pound. A pound, avoirdupois weight, con- 
tains 7,000 grains. It is divided into 16 ounces. Each 
ounce contains 16 drams. The troy and apothecary 
pounds contain 5,760 grains, and are divided into 12 
ounces. 

The latter two are used in weighing precious metals, 
gems, and medicines. In the three different weights 
systems, the grain is the same. Е. С. STRAUS 

Related Articles in Wonrp Book include: 

Grain Ounce Топ Weights and 
Hundredweight Pound Troy Weight Measures 

AVON, AY vun, RIVER, is a stream in central Eng- 
land made famous by William Shakespeare, who lived 
in the village of Stratford-on-Avon. The river rises in 
Northamptonshire, and flows southwest into the River 
Severn at Tewkesbury. Francis H. HERRICK 

See also STRATFORD-ON-AVON. 

AVOSET. See Ауосет. 

AVUNCULAR FAMILY. See FAMILY (Avuncular). 

AWARD. See ARBITRATION; CALDECOTT MEDAL; 
Decorations AND MEDALS; FUTURE FARMERS OF 
AMERICA; Мотлом Picrure (In the United States; 
table, Academy Awards); NEWBERY MEDAL; NOBEL 


Stoney Rosen 


BRONZE TOMAHAWK oA 
MEDIEVAL 
nor BATTLE-AX < BROADAX 
HUDSON 
e CEDAR AX MAY AX 


Illustrated by Walter Dower, courtesy of Field & Stream Magazino 


Prizes; PULITZER Prizes; REGINA MEDAL; SPINGARN 
MEDAL; TROPHY. 

AX, or AXE, is a common cutting tool made up of an 
edged head attached to a handle. Some axes have 
double-edged heads. The head is steel, or iron with a 
steel blade. The handle is made of hardwood and fits 
into a hole in the head of the ax called the eye. Axes 
have different shapes and sizes, depending on their uses. 
These include the fireman's ax, used to fight fires, and the 
logging ax, used to cut trees into logs. The battle-ax was 
used as a weapon in the Middle Ages. J. L. Мемлм 

See also LUMBER (picture, From Forest to Mill). 

AXILLARY BUD. See Вор. 

AXIOLOGY. See Уле (in philosophy). 

AXIOM, АСК sih um, is a self-evident principle, par- 
ticularly in mathematics. The Greek mathematician 
Euclid defined an axiom as a common notion, or a gen- 
eral statement accepted without question. It is an 
axiom that “if equals are added to equals the sums are 
equal.” The distinction between an axiom and a postu- 
late is not clear. Some mathematicians define a postu- 
late as an assumption that applies only to geometry, 
while an axiom applies to any field of mathematics. 
See also Geometry (Assumptions). Mites С. HARTLEY 

AXIS, in geometry, is a straight line around which 
the different parts of a figure, such as a cylinder, are 
symmetrically arranged. See TORQUE. 

AXIS was the name given to the 1936 alliance be- 
tween Germany and Italy. The two countries agreed to 
follow a single foreign policy and support each other. It 
was often called the Rome-Berlin Axis, to suggest that 
all Europe rotated about a line between Rome and 
Berlin. This figure of speech lost most of its meaning 
when Japan became a partner in the alliance, but the 
term “Rome-Berlin-Tokyo Axis” was sometimes used. 
The allies destroyed the axis in World War II. See also 
Wonrp War II (table, color map). ALAN GRIFFIN 

AXLE. See DIFFERENTIAL; WHEEL AND AXLE. 

AXMINSTER. Sce Rucs AND Carpets (Kinds of Mod- 
ern Rugs). 

AXON. Sce Nervous System (Nerve Cells). 

AYACUCHO, BATTLE OF. See BOLIVIA (Independ- 
ence); Latin AMERICA (The Struggle for Independence); 
Peru (The Republic). 
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AYCOCK, CHARLES BRANTLEY 


AYCOCK, CHARLES BRANTLEY (1859-1912), was а 
leader in developing public-school education in the 
South. As governor of North Carolina from 1901 to 
1905, he brought about increased school appropriations, 
the first rural high schools, and many new teacher-train- 
ing facilities. Educational reformers used his legislation 
as a model in much of the South. Aycock was born in 
Wayne County, North Carolina. He was graduated 
from the University of North Carolina with a law 
degree in 1880. Eric Е. GOLDMAN 

AYDEN, a different spelling of Aden. See ADEN. 

AYE-AYE, EYE eye, is a small insect-eating animal of 
Madagascar, that belongs to the group called lemurs. 

The aye-aye is a brown animal about the size of a 
rabbit. Its eyes and ears are large. It has a long, narrow 
third finger, which it uses to draw the boring insects 
which it eats, out of their tunnels in tree trunks. The 
aye-aye is most active at night, when it hunts. During 


The Aye-Aye Has a Bushy Tail and Strong Teeth. 


American Museum of Natural History 


the day, it hides in its twig nest, high in the trees of the 
dense jungle. 

Scientific Classification. The aye-aye is in the order 
Primates and the suborder Lemuroidea. Aye-ayes make up 
the family Chiromyidae. They are genus Chiromys, species 
madagascariensis. W. M. MANN 

See also LEMUR. 

AYLESWORTH, АП. wurth, SIR ALLEN BRISTOL 
(1854-1952), a Canadian statesman, was regarded as an 
authority on electoral and constitutional law. He served 
as Postmaster General in 1905 and Minister of Justice 
from 1906 to 1911. Asa member of the Alaska Boundary 
Commission in 1903, he defended the Canadian posi- 
tion. He served as legal adviser at the Hague Tribunal, 
preparing the case for British countries in the North 
Atlantic fisheries dispute. He was born in Newburgh, 
Ont., and was called to the Senate in 1923. Jean Brucnest 

AYMARA INDIANS, eve mah RAH, live on the high, 
cold, semidesert altiplanos around Lake Titicaca in Bo- 
livia and Peru. Before conquest by the Inca in the 
1400's, they lived in independent, warring states. ‘The 
Spanish began to subdue them in 1535, more through 
Dominican missionaries than by military expeditions. 
But they did not fully understand Christianity, and 
secretly continued many of their own beliefs and prac- 
tices. Magic and foretelling the future controlled their 

lives. They buried their dead in round stone towers 
called chullpas. 
There are about 500,000 Aymara. Their life repre- 
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sents a mixture of Indian and Spanish cultures. They 
live mainly by farming, and grow white potatoes and 
such grains as wheat, barley, and quinoa. They also 
raise herds of alpacas, llamas, and other livestoc k. The 
men fish in Lake Titicaca from гайИКе boats called 
balsas, made of reeds wrapped into cigar-siıaped bundles 
and lashed together. 

Outsiders often describe the Aymara 
“unimaginative.” Outwardly, they d 
ance. It is due largely to their harsh surr 
force them to lead hard, monotonous s in order to 
get enough to eat. They have little time left for the arts, 
rituals, and colorful ceremonies that many other Indian 
tribes have developed. 

AYR, air (pop. 43,400), is a seaport and summer resort 
city in southern Scotland. It lies about 40 miles south- 
west of Glasgow, on a bay that forms part of the Firth 
of Clyde. For location, see Great Brrrain (color map). 

Ayrs sandy beaches attract thousands of visitors 
every summer. Factories produce mining and agricul- 
tural machinery and leather goods. Ayrshire cattle orig- 
inated in the area around Ayr. Prestwick Airport, an 
important transatlantic air center, lies three miles north 
of the city. English and Scottish armies fought many 
battles in and near Ayr during the wars for Scottish 
independence. The poet Robert Burns was born in the 
nearby village of Alloway. WILLIAM А. Hance 

AYRSHIRE. See Carre (Dairy Cattle; сс ог picture). 

AZALEA, uh ZAYL yuh, is the name of a group of 
flowering shrubs. Azaleas grow mostly in eastern North 
America and China. They are grown in gardens and oc- 


s "drab" and 
this appear- 
ndings, which 


CLIFFORD EVANS 


Azalea Flowers are shaped like a trumpet, with five tapering 
petals. These fragrant flowers may bloom before their leaves 


open. They are the favorite flowers of bees. 
J. Horace McFarland 


cur wild in woodlands, frequently in swamp areas. 

Azalea blossoms range in color through all shades of 
pink, red, white, yellow, and purple. Their long pollen 
stalks extend beyond the petals. A long, slender con- 
'ainer covered with hairs holds the seeds. Some of the 
leaves are narrow, others are egg-shaped. In some 
:zaleas, the flower has a covering of sticky hairs which 
keep ants away from the sweet juice, or nectar. 

About 40 species of azaleas grow in North America. 
Гһеу live best in acid soil and partial shade. ‘The plants 
bloom early in May and June. 

_ Scientific Classification. Azaleas belong to the family 
Ericaceae. They form the genus Azalea. J. J. Levoon 

See also HEATH. 

"Wen TRAIL. Sec ALABAMA (Interesting Places to 
Visit). 

AZAZEL, uh ХАТ zel, is thought to be an evil spirit. 
It is mentioned in the Bible in Leviticus 16. On the 
Day of Atonement, the high priest placed his hands on a 
goat and publicly confessed the people's sins. He then 
sent the goat into the wilderness. It symbolically carried 
the sins away to Azazel. See also ScAPEGOAT. 

AZERBAIDZHAN, лн ZER bye JAHN, is one of the 
15 republics of Russia. These republics do not have a 
representative form of government, and are not true 
republics in the Western sense. The Azerbaidzhan 
Soviet Socialist Republic lies in southeast Europe, be- 
tween Armenia and the Caspian Sea. It covers 33,100 
square miles, and has a population of 3,700,000. Most 
of the people are Moslems. For location, see Russia 
(color map). 

Oil is Azerbaidzhan’s chief source of wealth. Baku, 
the capital, has important oil refineries. Other mineral 
resources in Azerbaidzhan include magnetite, copper, 
arsenic, and cobalt. The Caucasus Mountains lie to 
the north and are used for grazing. Farmers in the low- 
lands grow such grains as rye and corn, cotton, fruits, 
vegetables, tobacco, and walnuts. This farming land 
is irrigated by the Mingechaur reservoir, which is 
located on the Kura River. THEODORE SHABAD 

See also Baxu. 

AZIMUTH, AZ ih muth, is the angle formed by the 
position of an object that lies east or west of north on the 
horizon. When an object lies due north, its azimuth is 
0°. Due northeast, the angle, or azimuth, is 45°. An 
object due east makes an angle of 90°, or azimuth 90° E. 
The azimuth due southeast is 135° E., south is 180°, 
southwest is 135° W., due west is 90° W., and north- 
west is 45? W. То find the position of an object out in 
space, such as a star, one must know its altitude as well 
as its azimuth. If a star has an altitude of 30? and azi- 
muth of 9o? W., one faces due west and looks up one 
third of the way between the horizon and zenith. If an 
object has an azimuth 222° E., and altitude o^, it lies 
on the horizon halfway between north and northeast. 
The azimuth is used to locate stars and to direct the fire 
of artillery. See also Horizon; ZENITH. Е. C. Sure 

AZIMUTH CIRCLE. See NAVIGATION (Instruments). 

AZIMUTHAL PROJECTION. See Aviation (Air Age 
Map of the World); Map (Azimuthal Projections). 

AZIZIA, a town in Libya in North Africa, is believed 
to hold the world's record for heat. See WEATHER 
(Unusual facts about the Weather). 

AZOIC ERA. See Grorocv (table, Outline of Earth 
History). 


AZOV, SEA OF 


AZORES, ut ZORZ, or AY zorz, are а group of nine 
islands in the North Atlantic Ocean. These islands lie 
farther from Europe than any other European islands in 
the Atlantic. Portugal is 800 miles to the east, and New- 
foundland is over 1,000 miles to the northwest. The 
Azores lie in the path of air and cable lines between 
Europe and America. The largest refueling station for 
planes crossing the Atlantic is Lajes Field, on the island 
of Terceira. The islands cover 890 square miles and have 
318,558 people. The islands are named for the native 
hawks, the açores. 


EUROPE 


AFRICA 


The Azores Lie West of Gibraltar. 


The Azores have a mild, somewhat moist climate. 
The islands are of volcanic origin, and earthquakes are 
fairly common, Much of the land is hilly and wooded, 
but it supports cornfields, vineyards, and citrus groves. 

The navigator Gonzalo Cabral claimed the Azores 
for Portugal in 1431. At that time, no one lived there. 
The Portuguese colonized the islands and they are now 
a province of the Republic of Portugal. Ponta Delgada, 
on Sao Miguel Island, is the capital city. Great Britain 
used the Azores as naval bases during World War 11 
in the warfare against Nazi submarines. This was per- 
mitted because Portugal, though neutral, had an ancient 
treaty with England that allowed the usc of the islands 
in time of war. Cnarurs Е. NOWELL 

See also FLores ISLAND; Ровтослт. (World War I); 
Sao MIGUEL ISLAND. 

AZOV, uh ZAWF, SEA OF, is a large, shallow inland 
sea in southern Russia. It is connected with the Black 
Sea by the Strait of Kerch. For location, see RUSSIA 
(color map). The Azov Sea covers about 14,500 square 
miles and is only about 48 feet deep. Its western end is 
called the Sivash, or Putrid Sea, because of the many 
foul-smelling marshes and lagoons there. The Don River 
flows into the A'aganrog Gulf, which lies at the north- 
eastern end of the sea. In summer, small ships sail 
safely on the sea, but ice and storms make shipping 
dangerous in winter. Јонм D. Isaacs 
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emments. Aztec borrowed much of their culture 
from the earlier Toltec, who lived in the region 
them, and from the advanced civilization of the Maya 
of Yucatán. See MAYA; TOLTEC INDIANS. 
Life of the Aztec 
The Aztec belonged to the American Indian race. 


with his older sons. The wife managed 
hold and trained her daughters. Women spent much 
time grinding corn on a flat stone mefate and making un- 
leavened cakes called tortillas. They also spun and wove 
cloth for clothing. Staple foods included corn, beans, 
and chili. Chocolate was a favorite Aztec drink. The 
Aztec prized it so highly that they used cacao beans as 
moncy. 


The made their clothing from woven cotton 
or fiber from the leaves of the century plant. Men wore a 


on the clothes told the wearer's station in Aztec society. 
Village chiefs wore a white mantle, and ambassadors 
carried a fan. Priests usually dressed in black. 

City Life. Tenochtitlan, which Cortes called “The 
Venice of the New World,” was the capital of the Aztec 
empire. It was an unusual city, because it was built up 
on the shallow waters of Lake Texcoco. Streets made of 
hard earth ran between the adobe brick houses of the 
city dwellers, much as they do in a modern town. But 
many canals also flowed through the city. Earthen 
causeways with movable drawbridges connected Te- 
nochtitlán with the mainland to the north, west, and 
south. Aqueducts carried fresh water into the city from 
springs in a nearby hill. The city had an estimated 
population of 100,000 when the Spaniards arrived. 

All the main canals and roadways led to the main 
ceremonial plaza in the center of the city. Here, inside a 
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teocallis, Each temple was dedicated to a T 
god. А huge rack containing thousands. of 
sacrificed victims also stood in the area. Govern 
buildings, markets, and the stone palaces of the 
peror and nobles surrounded the plaza. 
Religion. Religion dominated сусту aspect 
life. Church and state were so closely joined that 
laws had behind them the force of religious 
When the armies went to war, they fought not 
itical and economic advantage, but also for 
ers. They sacrificed prisoners to their many 
most important form of sacrifice involved tearing: 
the victim's heart with a knife made of obsidian, OF 
canic glass. Sometimes the priests and warriors ¥ 
cat the victim's flesh. Huitzilopochtli (prono 
tere loh POHCH tlee), the favorite Aztec deity, 
of war and of the sun. He required the sacrifice of hut 
blood and hearts in order that the sun would rise € 
morning. Other major gods were Tlaloc (pronou 
TLAH lohk), the rain-god; Tezcatlipoca (pronoun 
tes кант lee POH kah), “Smoking Mirror, of 
wind; and Quetzalcoatl (pronounced ket samt. 
#0), “The Plumed Serpent," god of learning 
priesthood. Aztec legends said that Quetzale 
sailed across the sea, but would return. All the 


fined than that of the Maya. Thousands of crafts 
worked continually to build and maintain the m 


disk, known incorrectly as the Aztec 
It is now in the National Museum in Mexico 
thick, round stone measures 13 feet in diameter 
weighs 22 tons. It is sculptured with the image © 
sun-god at its center, and contains the Aztec ver 
world history, myths, and prophecy. 

The Aztec were expert craftsmen. They dyed 
cloth, and made beautiful pottery and 
gold and silver. They carved many of their finest P 
of jewelry from jade. р 

Education. Priests had complete control over € 
tion. Special schools, called calmecacs, ined ov 
ing boys and girls for official religious duties. 
the average children were called telpuchcalli, ot? 
of Youth." These schools taught history, Aztec 
tions, crafts, and religious observances. 

The Aztec kept records of their important 
books made of paper from agave leaves. 100 £ 
rolled these books into scrolls or folded them like 
The Aztec had no alphabet. They developed a 
rebus writing, using pictures and symbolic ciag 
(see Regus). A few of their books have survived. 


Work of the Aztec - 


Farming formed the basis of the Aztec econ 
was the most important crop, but farmers 
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the gods of i Conroe: were vwolly mode from log: 
»griculture They were hollowed ov! by burning 


Со оез were wed for tromportotion 
ond in mony religions ceremonies 


Pottery was made by 
mixing quartz and clay 


PUn The bravest prisoner of war was sacrificed each year. On the day of his death, 
An Obsidian Mirror he played a flute in the porade. Priests ond four beautiful girls walked with him. 
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